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10.0 SITE-SPECIFIC EVALUATIONS
This section presents wetland-specific evaluations for nature and extent, fate and transport, and
ecological and human health risk assessments. Methods used to perform the analysis are presented

in Sections 5, 6, 7, 8, and 9. Conclusions and recommendations are presented in Section 11.

10.1 WETLAND 64

10.1.1 Site Description

The Wetland 64 complex is an approximately 41 acre area located south of the boat docks on the
western shore of the NAS Pensacola Yacht Basin. For the Site 41 RI, the Wetland 64
investigation incorporated several areas surrounding the NAS Pensacola Yacht Basin, to include
Wetland 64 on the southeast shore of the Yacht Basin, the open water area of the Yacht Basin, and
Wetlands 7 and 8. Wetland 7 encompasses the downstream end of the tile-lined storm water
conduit (Wetland 6) that drains into the Yacht Basin. Wetland 8 includes the western shore of
Magazine Point. Site 11 is adjacent the area of investigation to the southwest. Sites 12 and 26
are nearby, also to the southwest. Sites 32, 33, and 35 (Operable Unit [OU] 10) are southeast,
on Magazine Point. The western shore of the Yacht Basin is also home to the NAS Pensacola
Yacht Club. A concrete seawall exists along this portion of the shoreline, from which
several docks extend into the Yacht Basin. Numerous boats are docked in this area. The
western shore of the Yacht Basin also contains buildings, a paved parking area, a fenced area for
boat storage, and road access. The eastern bank of the Yacht Basin remains relatively

undisturbed.

The open water portion of the Wetland 64 complex is approximately 20 acres in size ranges from
about 2 to 15 feet in depth, and 600 to 900 feet wide. Sediment in this area is highly organic, with
TOC levels detected up to 20%. The dominant foliage of wetland areas along the banks of this

complex is black needlerush (Juncus roemerianus). Wetland 6 drains storm water runoff from the
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former Chevalier Field area, where the Naval Air Technical Training Center (NATTC) is

currently located, along with the area surrounding the NAS Chapel.

Wetland 64 is of concern because it is close to Sites 11, 12, and 26, and the drainage pathway of

Wetland 6 passes several other IR sites before reaching Wetland 64.

IR sites potentially affecting Wetland 64 include Sites 11, 12, 26, 32, 33, and 35. From the
late 1930s until the early 1950s industrial waste was disposed of and burned at Site 11
(North Chevalier Disposal Site). Site 12 (Scrap Bins) was active from the early 1930s through the
1940s, as an area where wet garbage was deposited in receptacles. Site 26 (Supply Department
Outside Storage) was a storage area for industrial chemicals from before 1956 until 1964
(NEESA, 1983). Sites 32, 33, and 35 (OU 10) include the former industrial waste sludge drying
beds, the wastewater treatment plant ponds, and various solid waste management units of the
former Industrial Wastewater Treatment Plant (IWTP) (NEESA, 1983). Metals, volatile organic
compounds, and base/neutral and acid extractable compounds have been detected at OU 10.
Because of the closure of industrial operations at NAS Pensacola during BRAC, the

wastewater treatment plant changed from industrial to domestic operations in 1998.

10.1.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-1-1 denotes

the Phase IIA Wetland 64 sampling locations.

Sediment

Twenty-three metals were detected in Wetland 64 sediment samples. Nine of these — arsenic,
cadmium, chromium, copper, lead, mercury, nickel, silver, and zinc — exceeded sediment
benchmark levels. Seven arsenic exceedances ranged from 9.8 ppm to 17 ppm.
Fourteen cadmium exceedances ranged from 1.6 ppm to 38.6 ppm. Twelve chromium
exceedances ranged from 78.2 ppm to 1,610 ppm. Eleven copper exceedances ranged from

29.4 ppm to 255 ppm. Fourteen lead exceedances ranged from 31.9 ppm to 634 ppm.
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Twelve mercury exceedances ranged from 0.15 ppm to 0.88 ppm. Three nickel exceedances
ranged from 18.6 ppm to 27.1 ppm. One silver exceedance occurred at sample location 6403
(5.1 ppm). Nine zinc exceedances ranged from 145 ppm to 481 ppm. Fourteen pesticides were
detected in Wetland 64 sediment samples, including DDT and its metabolites, aldrin, dieldrin,
endosulfan I/II, endrin/endrin aldehyde, heptachlor, alpha/gamma-BHC, and alpha/gamma-
chlordane. Only one 4,4'-DDD sample (140 ppb at location 6402), and two 4,4'-DDE samples
(72 ppb and 78 ppb at locations 6402 and 6403) exceeded basewide levels for these parameters.
Other pesticides exceeding appropriate sediment benchmark criteria included dieldrin, endrin,
gamma-BHC and alpha/gamma-chlordane. At locations 6402 and 6403, alpha-chlordane
(7.1 ppb and 10 ppb) and gamma-chlordane (3.7 ppb and 8.5 ppb) exceeded benchmark levels.
Five dieldrin exceedances ranged from 0.79 ppb to 3.3 ppb. Three endrin exceedances ranged
from 3.8 ppb to 8.0 ppb. A single gamma-BHC concentration at location 6404 (1.6 ppb) exceeded
its benchmark level. Two PCBs were detected in Wetland 64 sediment samples, including
Aroclors 1254 and 1260. Five Aroclor 1254 exceedances ranged from 29 ppb to 370 ppb, while
four Aroclor 1260 exceedances ranged from 23 ppb to 50 ppb. Twenty-seven SVOCs were
detected, many of which were high- and low-molecular weight PAHs. Twelve PAHs exceeded
sediment benchmark levels: acenaphthene, acenaphthylene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, fluoranthene, fluorene, naphthalene,

phenanthrene, and pyrene.

At locations 6401 and 6405, acenaphtnene (120 ppb and 230 ppb) and anthracene (230 ppb and
330 ppb) exceeded sediment benchmark levels. Acenaphthylene also exceeded its benchmark level
at location 6405 (90 ppb). Nine benzo(a)anthracene exceedances ranged from 120 ppb to
1,400 ppb. Nine benzo(a)pyrene exceedances ranged from 120 ppb to 910 ppb. Nine chrysene
exceedances ranged from 130 ppb to 1,500 ppb. A single dibenz(a,h)anthracene exceedance
occurred at location 6401 (25 ppb). Thirteen fluoranthene exceedances ranged from 120 ppb to
5,700 ppb. At locations 6401 and 6405, fluorene (160 ppb and 210 ppb) and naphthalene
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(56 ppb and 71 ppb) exceeded benchmark levels. Nine phenanthrene exceedances ranged from
100 ppb to 2,800 ppb. Eleven pyrene exceedances ranged from 190 ppb to 4,600 ppb. The
phthalate ester bis(2-ethylhexyl)phthalate was also detected above its benchmark level at
location 6408 (220 ppb). The VOCs detected were acetone, carbon disulfide, chlorobenzene, and

methylene chloride. Acetone and methylene chloride are common laboratory contaminants.

Table 10-1-1 shows the Wetland 64 Phase IIA sediment sample results including the frequency of
detection, range of detected concentrations, and average detected concentration. Table 10-1-2
compares detected concentrations at each sample location to sediment benchmark levels, and lists
calculated HQs for each parameter. An explanation of the HQ calculation is provided in
Section 7. Only the detected parameters with benchmark levels are presented in Table 10-1-2. The

HQs will be further discussed in the ecological risk section.

Table 10-1-1
Phase IIA Detected Concentrations in Wetland 64 Sediments
Frequency of Range of Detected Average Detected

Parameter Detection Concentrations Concentration
Inorganics (mg/kg) - -
Alusiium (A)) U4 © 28.9-26800 645518
Antimony (Sb) 4/10 0.19-10.8 3.07
Arsenic (As) 19/24 E 0.16 - 18.7 69
Barjum (Ba) 22/24 0.35 - 1280 66.40
Beryllium (Be) . 10/24 0.11-13 0.77
Cadmium (Cd) 22/24 0.19 - 38.6 9.46
Calcium (Ca) 22/24 64.4 - 6630 1996.31
Chmmmm (Cr) R 24724 0.55 - 1800 402.05
Cobalt (Co) 15724 0.13-9.4 2.34
Copper (Cu) R 2224 ‘ 0.74- 255 s
Iron {Fe) 24/24 26 - 38200 10953.76
LeadBh): ¢ o0 ot nomai U 0ss-eM L 738
Magnesium (Mg) 24124 47.1- 9390 2771.49

Mercury (Hg) 14/23 0.1-0.88
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Table 10-1-1
Phase 11A Detected Concentrations in Wetland 64 Sediments

Frequency of Range of Detected Average Detected

Parameler Detection Concentrations Concentration
Nickel {Ni) 17/23 0.79 -27.1 9.04
Potassiom ®) o 24m4 o 19 0.3
Selenium (Se) 1124 0.34 -3.1 1.48
Silver (Ag): ! : Coame o oest 165
Sodium (Na) 23/24 43.8 - 30200 8748.51
Thalfmery o CwR 06512 e 0e

22/24 0.42 - 60.7 14.47

Pesticides and PCBs (ug/kg)
Sik T SN W24 T S 0024140

1]

4,4'-DDE 14/24 0.35-78
4;; oot 6k ’0_6&14? |
Aldrin 6/24 0.17-4 1.59
A_roclot—1254 o P : 824 1,1.3_‘3_7'0; - 8045 n i
Aroclor-1260 12/24 1.3-50 18
Dieldrin 5124 0.79-3.3 174
Endosulfan I 1/24 0.76 0.76
Endosulfaa®l - 1124 ‘ 11 o
Endrin 5/24 0.46 - 8 3.81
Endrin aldetiyde | 1724 | 029 0
Heptachlor 1/24 0.12 0.12
apha-BHC o 9/24 ‘ C012-0%4 o
alpha-Chlordane 4/24 0.28 - 10 4.47
gamma-BHC (Lindane) ‘ 5124 0.13-.1.6 049"
gamma-Chlordane 5/24 0.65 - 8.5 2.95
SYOCs (ug/kg)
1,2 Dicklorobenzene 124 o 19 1%
1,4-Dichlorobenzene 2124 70 - 260 165
3 Methylnaphttalene i V4 . m 3
120 - 230 175

230 - 330
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Table 10-1-1
Phase IIA Detected Concentrations in Wetland 64 Sediments

Frequency of Range of Detected Average Detected

Parameter Detection Concentrations Concentration
Benzo(a)pyrene 13/24 25 - 910 259.31
Benzo(b)fluoranthene 16/24 21 - 2600 531.94
bdGhipers . o wm. mesm o
Benzo(k)fluoranthene 7124 35 - 250 176.43
e _;Vrhl;h\ia]at::' . . ) s . 8/24 ) T 28-230 L ~142;13
Carbazole 2724 230 - 400 315
o T : 13/24 23’-"-'1‘500_' ST 368.08°
Di-n-butylphthalate 9124 28 - 430 156.22
Dibenzofuran 2/24 78.5
Dicthylphthalite ' T 2 99667
Dimethyl phthalate 510
Fluorantien , 19724 : S 24 5700 ‘ o 7/82”:.1;6:
Fluorene 2/24 160 - 210 185
Tndeno(1,2,3cd)pyrene . 8/24 39-600 23238
Naphthalene 2/24 56 - 71 63.5
Phenanitrene | 12124 ;- 422800 53983
Phenol 1/24 220 220
Pyrene | e 22 4600 667195
bis(2-Ethylhexyl)phthalate (BEHP) 3/24 33 -530 261
VOCs (ug/kg)
Acetone 10/24 9-420 152.3
Carbon disulfide” , 1124 m o | 1
Chlorobenzene 1724 48 48
Methylene chioride . 524  64-400 1832
Notes:

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results were rejected.
All results are in micrograms per kilogram (ug/kg) or parts per billion, except for metals which are in milligrams per kilogram (mg/kg) or parts
per million.

10-1-8

































Remedial Investigation

NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
August 31, 2000

10.1.3 Fate and Transport

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the
conceptual model presented in Section 9: surface water/sediment transport into the wetland;
groundwater discharge into the wetland; sediment/surface water transport within the wetland;
sediment leaching to surface water within the wetland; and surface water/sediment transport from
the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation
is qualitative in nature. The method of evaluating leaching from sediment to surface water was
presented in Section 9. Table 10-1-3 presents those contaminants present in sediment above their

benchmark levels and their calculated SSLs.

Table 10-1-3
Calculated Sediment Screening Values for Wetland 64
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Potential
Parameter Standard Kd DF w S Detected __DF= lﬂom
_Inorganics (pph) (ppm) (ppm)
Arsenic 50° 29 146 18.7 - NO'
Cadmium 0.774~" 75 5.82 38.6 YES
Chromium - 1n*® 19 21 1,800  YES
Copper 7.8*° 430 336 255 NO
‘Lead L7~ 900° 154 634 YES
Mercury 0.012*® 52 0.0626 0.66 YES
Ni?kel . 14%® 65 677 27.1 - NO
Zinc 70.2 > 62 436 481 YES
_Organics {pph) _ (ppb) (ppb)
4,4 DDE 10.5* 188000 1.97E+08 78 NO
4,4 DDD 0.0064 * 42000 2.65E + 04 140 NO
44 i;pT. L ' 0.001 ** 110460 11,046 14 “a NO.
Dieldrin 0.0019 ** 170.77 3.3 NO
Gamma BHC 0.08 %" 44.94 361 1.6 NO
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Table 10-1-3
Calculated Sediment Screening Values for Wetland 64
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Patential
Parameter Standard Kd DF = 100 Detected DF = 100
2-methylnaphthalene : k NA: 315 NA : 30 - 'NA
Anthracene 110,000 ® 1239 1.36e+10 330 NO
Ac;naphmylene - . 0.031° 1302 4.0de+02 % Nf)
Total PCBs* 0.014** 12978 1.82e+04 50 NO
Acemapthene " o W seesos B0 Noo
Benzo(a)anthracene 0.031°® 16716 5.18e+04 1,400 NO
Benzo(a)pyrene . ~0.031° ! ©42840° o 133e+05 R 91:0%*
Chrysene 0.031° 16716 5.18¢+04 1,500 NO
ir(ayanthracens SRR ST A 159600« 495405 V s N
Fluoranthene 39.8° 4490 1.79e¢+07 5,700 NO
‘;Naptha]enc ’ 62° 84 k 5:21é+05 71 NO |
Phenanthrene 0.031° 1260 3.91e+03 2,800 NO
Pyrene 11,000 ® 4410 4,85e+09 4,600 NO
Bis(2-ethylhexyl)phthalate 03" 634000 1.90e+07 530 NO
Notes:
* =  based on Aroclor-1260

Kd for organics calculated using foc of 0.042 {numerical average of all sediment samples).

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c) (second preference); Texas Risk Reduction
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 (fourth
preference — primary reference for inorganics).

Ka = normalized partitioning coefficient

SSL = sediment screening level

DF = dilution factor

a = USEPA Freshwater Surface Water Chronic Screening Criteria (1995a).
b = FDEP Class Il Water Quuality Criteria(1996).

Transport Into The Wetland
Surface Water/Sediment Pathway
Based on landform and watershed analysis, the following sources can contribute contamination to

Wetland 64 through this pathway:
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. Storm water runoff and sediment entrainment from Sites 11, 32, 33, 35, 12, and 26, and
the northern portions of Chevalier Field.

. Direct surface water drainage and sediment transport from Wetland 6 (which receives

runoff from Sites 9, 29, and 34 and numerous storm water outfalls along Chevalier Field)

and, during tidal fluctuations and storm surge from the Bayou Grande.

* Indirect surface water drainage from Wetland 5, which receives runoff from Sites 30, 25,

27, 10 and numerous storm water outfalls.

Sediment contamination above benchmark levels (see Table 10-1-3) validates the sediment
transport pathway, and by inference, the surface water pathway. No surface water data are

available to further validate this pathway.

Groundwater Discharge Pathway
Based on a potentiometric analysis, the following sources can contribute contamination to

Wetland 64 through groundwater discharge:

o Discharge from Sites 12, 26, and 11 to the west and Sites 32, 33, 35 to the east.
Wetland 64 is at the lower end and groundwater discharges to it. Contamination found in

both areas validates this pathway.

Transport Within the Wetland
Surface Water/Sediment Migration Pathway
Contamination within the wetland can be expected to migrate toward the Bayou, except during

tidal fluctuations and storm surge which can create a temporary landward direction.
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Sediment Leaching to Surface Water Pathway

Eight inorganics and 20 organics exceeded their respective SSVs, but only five inorganics
exceeded their calculated SSLs (see Table 10-1-3). This accumulation of contaminants reflects the
basin’s role as a major estuarine depositonal element for the NAS Pensacola peninsula. It is
difficult to attribute individual contaminant groups to a particular source due to the myriad of
sources and because influx from these sources has not been hydrologically or chemically defined.
Cadmium, chromium, lead and zinc exceedances tended to occur on the western side of the
wetland, and mercury exceedances were widespread. Although no surface water data are

available, the presence of these inorganics above SSLs suggests the pathway is valid.

Transport From the Wetland
Surface water and sediment likely occurs from the wetland into Bayou Grande, thus the

contaminated sediment is expected to be mobile.

10.1.4 Ecological Risk Assessment
HQs for Wetland 64 sediment samples are presented in Table 10-1-2, Wetland 64 was classified
in Group A (see Section 7) and sampled in Phase IIB/IIl based on the Phase IIA data. The

methods and rationale for the ecological risk assessment are presented in Section 7.

Phase I1A

Phase IIA sediment sample results compared to the appropriate sediment benchmark levels
revealed HQs above 1 for several metals. Seven arsenic detections had HQs above 1 ranging
from 1.35 to 2.35. Fourteen cadmium detections with HQs greater than 1 ranged from 2.35 to
56.76. Twelve chromium detections had HQs above 1 ranging from 1.5 to 30.78. Eleven copper
detections with HQs greater than 1ranged from 1.57 to 13.64. Fourteen lead detections had HQs
above 1 ranging from 1.06 to 20.99. Twelve mercury detections had HQs above 1 ranging from

1.15 to 6.77. Three nickel detections had HQs greater than 1 ranging from 1.17 to 1.70.
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One silver detection had a HQ of 6.99 at sample location 6403. Nine zinc detections had HQs
greater than 1 ranging from 1.17 to 3.88. Nine 4,4'-DDD detections had HQs above 1 ranging
from 1.80 to 114.75. Eight 4,4'-DDE detections had HQs above 1 ranging from 1.21 to 37.68.
Three 4,4'-DDT detections had HQs above 1 ranging from 1.18 to 11.76. At locations 6402 and
6403, alpha-chlordane (4.18 and 5.88) and gamma-chlordane (2.18 and 5.0) had HQs above 1.
Five dieldrin detections had HQs greater than 1 ranging from 1.10 to 4.58. Three endrin
detections had HQs above 1 ranging from 1.15 to 2.42. A single gamma-BHC concentration at
location 6404 had a HQ above 1(5.0). Five Aroclor 1254 detections had HQs above 1 ranging
from 1.34 to 17.13, while four Aroclor 1260 detections had HQs ranging from 1.06 to 2.31. At |
locations 6401 and 6405, acenaphthene (17.88 and 34.28) and anthracene (4.90 and 7.04) had HQs
greater than 1. Acenaphthylene also had a HQ above 1 at location 6405 (15.33).
Nine benzo(a)anthracene detections had HQs above 1 ranging from 1.60 to 18.72.
Nine benzo(a)pyrene detections had HQs greater than 1 ranging from 1.35 to 10.25.
Nine chrysene detections had HQs above 1 ranging from 1.20 to 13.89. A single
dibenz(a,h)anthracene detection had a HQ greater than 1 at location 6401 (4.02).
Thirteen fluoranthene detections had HQs above 1 ranging from 1.06 to 50.44. At locations 6401
and 6405, fluorene (7.55 and 9.91) and naphthalene (1.62 and 2.05) had HQs above 1.
Nine phenanthrene detections had HQs greater than 1 ranging from 1.15 to 32.30. Eleven pyrene
detections had HQs above 1 ranging from 1.24 to 30.07. The phthalate ester
bis(2-ethylhexyl)phthalate also had a HQ above 1 at location 6408 (1.21). HQs greater than one

indicate a potential for excess risk.

Phase I1TB/II1

Based on Phase IIA sampling results, wetlands were further subdivided into groups to facilitate
further analysis: Wetland 64 was classified as the only Group A wetland because it is unique in
that it receives runoff from a large area of the base and has high concentrations of several metals,

PAHs, and pesticides. Color-codes, groupings and rationale for classification are described in
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Section 7. The sediment in this wetland has high TOC values (up to 20%). Benthic
macroinvertebrates are suspected to be prominent in this wetland, unlike most wetlands on base

that have intermittent surface water levels.

Conceptual Model

Conceptual models demonstrate contaminant interaction throughout the food chain and help in
selecting receptor species, referred to as measurement and assessment endpoint species.
Measurement endpoints, defined in Section 7.9, are used to quantify direct impacts on the species
chosen in the conceptual model. Assessment endpoints, also defined in Section 7.9, predict
impacts on similar species not directly measured in the model. The conceptual model developed

for Wetland 64 is shown in Figure 10-1-2.

Sampling Location Rationale

Phase IIB/III samples for sediment toxicity analysis, sediment chemistry, TOC, grain size, and
benthic diversity were collected from Phase IIA sample locations 4, 5, and 6. These locations
were selected because they represented a contaminant gradient in the upper reaches of the
Yacht Basin. The remainder of the Yacht Basin was originally addressed under the Site 40 RI,
but is now included in Site 41. The three composite grab samples for benthic diversity were
collected within 10 feet of each sample location to account for spatial variability. For tissue
residue analysis, fish were collected from sample locations 4 and 5 (composite sample location 1)
and 6. Two discrete surface water samples were also collected for chemical analysis, one between
locations 1 and 2 and the other between locations 2 and 5. Sampling locations and their associated
Shannon-Weiner Diversity Indices are shown on Figure 10-1-3. The number of fish in each

sample and the range of the fish lengths is provided in Table 10-1-4,
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Table 10-14
Fish Collected at Wetland 64 and Reference Wetland 33
Sample Location Species =Number Collected Length Range (millimeters)
6401 . Pinfish (Lagodon rhomboides) 32 a8
64-06 Pinfish (Lagodon rhomboides 20 64-80
33:01 : Pinﬁsh'V(Lagodon rhomboides 7 55-71
33-02 Pinfish (Lagodon rhomboides 25 54-85

Ecological Risk Evaluation

Risk in Wetland 64 was evaluated with respect to three assessment endpoints: 1) piscivorous bird
health and reproduction, 2) survival and growth of macroinvertebrates associated with the benthic
environment, and 3) protection of fish viability. Based on the ecological risk evaluation performed
at Wetland 64, sediment and surface water results can be scored via the decision making triad, and

the overall condition of the wetland for sediment and surface water can be determined.

Piscivorous Bird Health and Reproduction:

As shown in Table 10-1-5, an HQ of 1.57 is estimated for heron’s exposure to total DDT levels
reported in fish tissues collected from sample 64-06 using an SFF of 1 (i.e., assuming that the
heron spends 100% of its time feeding in Wetland 64). HQs estimated for the remaining

contaminant-receptor combinations are all below 1.
An HQ of 0.43 is calculated based on an SFF value of 0.28, which represents a more realistic

estimate of risk potentially associated with the heron’s exposure to residual concentrations of

total DDT in fish tissues.
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Table 10-1-5
Great Blue Heron HQ Calculations
Wetland 64
Tissue Sediment
SFF Concentration'  Concentration® PDE’ NOAEL* LOAEL
Value Location Parameter (mg/kg) (mg/kg) (mg/kg-day) {mg/ke-day) (mg/kg-day) HQ’
I 6401  w@lDDT 00173 01% - -0.0031 0.003 0.028 1.03
0.28 64-01 total DDT 0.0173 0.196 0.0009 - 0.0031 0.003 0.028 0.3
1 6406  towlDDT - 0.026 0.116 £0.0047 0.003 0028 157
0.28 64-06 total DDT 0.026 0.116 0.0013 - 0.0047 0.003 0.028 0.43
15 6401  1owlPCB - 036 0300 Uoes 0.18 1.8 0.36
0.28 64-01 total PCB 0.36 0.30 0.018 - 0.065 0.18 1.8 0.1
‘ o PCB 0041 . 087 000740 018 - 18 - 004
total PCB 0.041 0.18 0.0021 - 0.0074 0.18 1.8 0.12
Notes
1 = Whole body killifish or pinfish (wet weight)
2 = Samples from top 5 cm of sediment (wet weight)
3 = Potential Dietary Exposure; revised from model in SAP (E/A&H, 1997)
4 = Effects Levels in Sample et al., 1996
5 = Hazard Quotient = (PDE)+(NOAEL)
ND = Not detected
NOAEL = No-observed-adverse-e ffects-level
LOAEL = Lowest-observed-ad verse-effects-level

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment:
As discussed in Section 7, this assessment endpoint was evaluated using the sediment guality triad

approach.

Sediment Chemistry

Table 10-1-6 compares detected Phase IIB/III sediment concentrations to benchmark levels, and
lists calculated HQs for each parameter. DDT and its metabolites are also compared to
basewide levels (see Section 6). Only the detected parameters with benchmark levels or
water quality criteria are presented in Table 10-1-6. Phase IIB/III sediment analytical results for
Wetland 64 showed HQs above 1 for pesticides, PAHs, phthalate esters, PCBs, and metals.
Application of these sediment chemistry results to the decision making triad revealed a

matrix score of “+” for sediment chemistry.
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Sediment Toxicity

Survival results in the Leptocheirus plumulosus test were 74 % and above, and 88 % and above for
Neanthes arenacoedentata test, as presented in Table 10-1-7. Application of these results to the
decision making triad revealed a triad matrix score of “+ ” for Leptocheirus at locations 64-04 and
64-06; “—" for Leptocheirus at location 64-05; and “—” for Neanthes at all locations. The

laboratory noted a petroleum odor from the samples collected at 64-04 and 64-06.

Table 10-1-7
Amphipod and Polychaete Chronic Bioassay Results
Wetland 64 Sediment
Leptocheirus Neanthes
Triad Matrix Triad Matrix
Site % Survival Scoring % Survival ‘Weight (mg) Scoring

© Conwol (negative) B L R 85 o ]

Wetland 64 (64-04) 78 + 100 8.0 —_

. Wetland 64 (64-05) % e % 72 -

Wetland 64 (64-06) 74 - 88 8.5 e

Benthic Diversity in Sediment

Sediment samples were also sorted for benthic diversity. Location 64-04 exhibited a lower
diversity (1.69), when compared to other estuarine wetlands. A total of 37 organisms were
collected and sorted into five dominant species. Representation was fairly even between
nematodes, gastropods, polychaetes, and isopods. Between seven and 15 representatives from the
“pollution tolerant™ polychaete species were found, which would be expected in a highly organic
environment that has experienced an impact. Cumacean representatives found at Sites 64-05 and
64-06 indicate a healthy environment, and their appearance in this area may indicate overall
improvement. Blue crabs (Callinectes sapidus) and other decapods were sampled in this area, as
were isopods and copepods. These crustaceans and zooplankton are a major part of the food web.
Benthic diversity results and application to the triad matrix are presented in Table 10-1-8.
Application of these results to the decision making triad discussed Section 7.14 revealed a

triad matrix score of “—” for the benthic diversity test.
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Table 10-1-8
Benthic Diversity Results and Application to the Toxicity Test Results
Wetland 64 Sediment
Site Shannon-Weiner Diversity Pielou’s Evenness Margalef’s Richness Triad Matrix Scoring
 Wetland 64 6404y . 242 . ror 1076 | N
Wetland 64 (64-05) 3.30 1.22 14.76 ——
Wetland 64 (64-06) 264 114 9.79 —

Table 10-1-9 presents the interpretation of the triad analysis for the Wetland 64 Phase IIB/III
sediment samples. Based on the results of the chemistry and toxicity data, conditions number 2
and 6 exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, as

discussed in Figure 7-2.

Table 10-1-9
Triad Analysis Interpretation
Wetland 64 Sediment
Location Sediment Chemistry Toxicity Test __Benthic Assessment Interpretation
Wetlind 64 (64-04) S + - Toxi¢ chemicals are probably stressing the system.
Wetland 64 (64-05) — — — Strong evidence for the absence of pollution
induced degradation .
Wetland 64 (64-06) e o 4 S e Toxic,chemicals aré probably stressing the system.,

Based on the results of the chemistry and toxicity data, condition number 2 for sediment exists for
Wetland 64 location 64-05. Condition number 6 exists for locations 64-04 and 64-06.
Sediment samples from 64-04 and 64-06 were noted to have strong petroleum odors, which may

account for the toxicity and chemistry for these locations.

Protection of Fish Viability
Protection of fish viability was evaluated using three lines of evidence. The first line of evidence,
a direct comparison of Level 3 fish tissue residue concentrations to toxic effects thresholds, does

not suggest a potential risk to Level 3 fish. These HQ values are shown on Table 10-1-10.

10-1-34



Section 10

Remedial Investigation
NAS Pensacola Site 41

: Site-Specific Evaluations

August 31, 2000

Table 10-1-10

Contaminant HQ Calculations from Fish Tissue Samples

Wetland 64
Level 3 Fish Tissue Conc Screening Ecotoxicity
AAAAAAAAA Constituent_ (mglkg) _Value (mg/ke) HQ
Aldrin : 000038 0:157' 0.0024
Aroclor-1260 0.041 0.98? 0.042
Aroclor-1016 : 0334 0.98 0.34
Alpha-ChlordaneC 0.0012 1.66° 0.00072
Gamma-chlordane - 0.0019 166 0.00it
Dieldrin 0.00066 12.8 0.00005
Z 0.0081° 0:10% 008 -
0.013 0.10° 0.13
.DDD - 10,0049 0.10° 050
Endosulfan 1 0.0012 0.195° 0.006
Heptachlor epoxide 0.0004 3.2 0.000125
Lindane 0.00061 0.54° 0.001
Notes:
1 = 0,157 mg/kg NOED for mortality in the mosquito fish, from Metcalf, R.L (1974),
2 = 0.98 mg/kg NOED for mortality in the pinfish, from Duke, T.-W., Lowe, J.I., and A.J. Wilson, Jr (1970).
3 = 16.6 mg/kg LOED for mortality in the pinfish, from Parrish, P.R., Schimmel, Hanson, D J., §.C. Patrick, 1. M., and J. Forester (1976).
4 = 12.8 mg/kg NOED for mortality in the sheephead minnow from Parrish P.R., J.LA. Couch, J. Forester, J.M. Patrick.and

G.H. Cook (1974).

00 ~1 v L
it

it

0.10 mg/kg NOED for spiny dogfish, from Guarino, A.M, and S.T. Arnold (1979).
0.195 mg/kg NOED for mortality in the pinfish, from Schimmel, S.C., Patrick, J.M., and A.J. Wilson, Jr. (1977).

3.2 mg/kg NOED for mortality in the pinfish, Schimmel, S.C., Patrick, J.M., and J. Forester (1976).

0.537 mg/kg NOED for mortality in the fathead minnow from Macek, K.J., K.S. Buxton, §.K. Derr, 1.W. Dean and S. Sauter (1976).

For the second line of evidence, risk to Level 4 fish were also evaluated. Risks were not predicted

to level 4 fish from exposure to any chlorinated compound using an SFF of 0.043. An HQ greater

than 1 (2.26) was calculated only for Aroclor-1016 and mercury using an SFF of 1. These results

are shown on Table 10-1-11.
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Table 10-1-11
Contaminant HQ Calculations for Level 4 Fish

Wetland 64
Maximum Maximum HQ HQ
Maximuom Level 3 Fish Level 4 Tissue Cone.  Level 4 Tissue Conc. Screening Ecotoxicity (Based on (Based on
Constituent  _ ____ Tissue Cone (mg/kg) FCM (SFF=1) (mg/kg) _ (SFF. ... Yalue (mg/kg) SFF=1) SFF=0.043)
“Aldrin , 0.00038 1.006 0.00038 o o010t 0.038 016
Aroclor-1260 0.041 3.733 0.153 0.32 0.48
Arotlor-1016 0.334 2.162 0.722 032 , 2.26
Alpha-Chlordane 0.0012 1.999 0.0024 0.01° 0.24
.Gamﬂ:h-’chlqg@anc P 0.0019 1.999 0.0038 0.01° 0.38
4,4-DDT 0.0081 3.254 0.026 3.0° 0.0087
44'DDE . 0013 3.602 0.047 3 0.016
4,4'-DDD 0.0049 3.254 0.016 3.0t 0.0053
Dielgrin 0.00066 1.063 0.0007 1.00° 0.0007
Endosuifan 1 0.0012 1.021 0.0012 0.0075* 0.16 .
leptachlor epoxide - 0.0004 1.185 0.0047 0.01° 047 0.02
Lindane 0.00061 1.021 0.00062 1.7 0.00036 0.000016
“Meércury- . - -2.26% 0149 16.1
Notes:

Available: hrtp://www. wes.army.mil/el/12dbase. heml

0.10 mg/kg LOED for morphological effects in the Atlantic Salmon from Addison, R.F., M.E. Zinck and J.R. Leahy (1976)

0.32 mg/kg NOED for physiological effects in the mummichog, from Gallagher, K., Van Veld, P.A., Hale, R.C., and J.J. Stegeman (1995).
1.0 mg/kg NOED for mortality in the spiny dogfish from Guarino, A.M. and S.T. Arnold (1979).

0.075 mg/kg LOED for physiological effects in the rainbow trout, from Jensen, E.G., J.U. Skaare, E. Egaas and A.Goksoyr (1991).
0.01mg/kg NOED for mortality in the spot, from Schimmel, S.C., Patrick, J.M., and J. Forester (1976).

3 mg/kg NOED for morphological effects in the Atlantic Salmon, from Addison, R.F., M.E. Zinck and J.R. Leahy (1976).

1.7 mg/kg NOED for mortality in the Atlantic Salmon from Carlburg, G.E.,er al.(1986).

0.01 mg/kg NOED for mortality in the spot, Schimmel, S.C., Patrick, J.M., and J. Forester (1976).

The mercury concentration was calculated using the model presented in Appendix G.

0.14 mg/kg NOED for mortality in the rainbow trout, Boudou, A. and F. Ribeyre (1985).

B R N
[ T B TR |
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The third line of evidence, comparison of surface water contaminants to water quality criteria,
is shown on Table 10-1-12. Comparing the detected concentrations to water quality criteria

results in an HQ greater than 1 for copper, iron, lead, and mercury.

Conclusion

Because there are surface water HQ exceedances for metals, there is a potential risk to Level 3
fish species in Wetland 64 from directly toxic effects. In evaluating risk in Level 4 fish using the
SFF of 0.043, there are no contaminants with an HQ greater than or equal to 1, which suggests

no potential excess risk.

10.1.5 Human Health Risk Assessment
10.1.5.1 Samples Included
Tissue

041J640101, 041J640601

Sediment
041M640101, 041M640201, 041M640301, 041M640401, 041M 640501, 041M 640601

Surface Water

None collected.

10.1.5.2 Current and Future Land Use
This site is used as a recreational fishing area, and no known plans exist to change the land use
in the distant future. Navy and civilian recreational users (boating and fishing) could be exposed,

probably to surface water only.
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10.1.5.3 Sediment COPCs
As shown in Table 10-1-13, the following sediment COPCs were identified:

. Arsenic
. Chromium
° Lead

10.1.5.4 Fish Tissue COPCs
As shown in Table 10-1-14, the following fish tissue COPCs were identified:

4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

Heptachlor epoxide
. Aroclor-1016

In addition, mercury was selected as a COPC, because it was detected in 15 of 26 sediment
samples and it has the potential to bioaccumulate. Due to the lack of tissue data, concentration

of mercury in Level 4 fish was estimated using a model described in Appendix G.

10.1.5.5 Surface Water COPCs

No surface water data were available for this wetland, and thus no COPCs were identified.
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONGERN
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Timeframe: Future
Medium: Fish

Exposure Medium: Fish

Exposure Point: Wetland 64 Fish

TABLE 10-1-14
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
NAS PENSACOLA SITE 41

4 U] (2) (3} {4y {8)
Rationale for
’ - . ) Location of . Concenltration ; : Potentiai ;
Minimum Minimum Maximum | Maximum ) , Detaclion Range of Background| Fish Tissue Contarminant]
[CAS Numben Chemical Concentration Qualifier | Concentration| Qualifier Units Maximum Frequency | Detection Limits MEAN Used for Vag!ue RBC ARARITBC| COFC Flag Delection or!
Concentration Screening Source Selection
==72546 4.4-00D 48 J 4.9 UGKG 041840101 | 2/ 2 NAY 4.85 169 N/A 131 c N/A YES ASL
72559 4,4-00E 96 13 UG/KG 0415640601 { 2/ 2 NAV 113 438 N/A 8.3 c N/A YES ASL
50293 4,4-00T 28 J 81 UGIKG 041J640601 | 2 ¢+ 2 NAV 545 2B.6 N/A 8.3 C NiA YES ASL
308002 Aldrin 0.38 J 038 J UG/KG 041J640101 1 f 21 34 .- 34 0.38 04 N/A 0.2 C N/A YES ASL
12674112 Aroclor-1016 334 334 UGXKG 041640101 1 [ 2} 6 - €6 334 780.6 N/A 406 N N/A YES ASL
11096825 Aroclor-1260 26 J 41 J UG/KG 041J640601 | 2+ 2 NAV 335 1531 N/A 406 C N/A NO BSL
60571 Dieldrin 0.66 J 0.66 J UG/KG 041J640401 |1 4 2| 08 - 08 0.66 0.7 N/A 24 c NiA NO BSL
858888 Endosulfan { 0.19 J 12 J UG/KG 041J640601 | 2/ 2 NAV 0.695 1.2 N/A 9.0 N N/A NO BSL
1024573 Heptachior epoxide 0.40 J 0.40 J UG/KG 041J640601 1 /1 2 7 - 17 04 a5 N/A 0.35 9] N/A YES ASL
7438921 Lead (Pb) 19 25 MG/KG | 041J640601 | 2 1 2 NAV 22 112.5 NiA NJA N/A YES COM, NTX
5103719 aipha-Chiordane 12 J 12 J UG/KG 041J640601 1/ 2103 - 039 1.2 24 NA 9 C N/A NO BSL
58899 gamma-BHC (Lindane} 044 J 0.61 J UG/KG 041J640601 | 2 [ 2 NAV 0.525 06 N/A 24 C N/A NC BSL
5103742 gamma-Chiordane 1.9 J 1.9 J UGKG 041640601 1/ 21067 - 067 19 38 N/A 9 C N/A NC BSL
[ Jm detecled N/A = Not Ag
(2) The screenieng value was catcuisled ussing the following equation:. COPC = Chemical of Potential Concem
The i i (trophic transfer ) ARAR/TBC = A or Rek t and A Requi ToBeC ed

'l
(3) This chemical was not detecied at backgrou

nd sampling locations.
(4) RBCS for sile respasser scenano. Calcuiated based on toxcicity velues presented in USEPA Region il Risk-Based Concentration Tables. 1998,
{5} Rationale Codes

Selection Reason;

Oeielion Reason.

Abbve Screening Levals (ASL)
Below Screening Levels (BSL)

Background Leveis (BKG)
Na Toxicity information (NTX}
COPC in Other Media (COM}

4= Estimated Value

C = Carcinogenic
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10.1.5.6 Risk Characterization

Sediment

As shown in Table 10-1-15, arsenic is the only contributor to cancer risk estimates for Wetland
64's sediment pathway. The cumulative risk estimated for this wetland is 1.5E-6. The HI shown
in Table 10-1-16 was estimated to be 0.25. Arsenic was identified as a COC in surface water
based on its contribution to the cumulative risk estimate for this wetland. Table 10-1-17
summarizes cancer risk and noncancer hazard estimates for this wetland. Although exposure
would likely be acute or subchronic, these hazard estimates were developed for completeness, and
RGOs were developed .

Lead

A conservative exposure scenario was developed to assess the significance of lead concentrations
reported in sediment and fish tissue samples collected at Wetland 64. This scenario involves a
child (age 6 to 7) who accompanies an older sibling to the wetland one day a week for a year.
It is assumed that they visit Wetland 64 to catch fish. These exposures were considered additional
to those typically encountered at the child's home. This additional exposure was presented as an
“alternate” source within the constructs of the Lead Model. The standard default assumptions
in the Lead Model were retained to simulate background exposure to conservatively estimate daily

intake from sources unrelated to Wetland 64.

The assumption was made that this child would incidentally ingest 100 milligrams of sediment and
54 grams of fish tissue once a week throughout the year, represented in the Lead Model as an
alternate source. The bioavailability of lead ingested from the alternate source (Wetland 64
sediment and fish tissue) was equal to that of house dust lead ingested from the standard
residential default source. Assuming incidental ingestion of 100 milligrams of sediment and
54 grams of fish tissue once per week for one year, with maximum lead concentrations of

643 mg/kg in sediment and 2.5 mg/kg in bait fish tissue, the annual alternate source exposure was
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REASONABLE MAXIMUM EXPOSURE

TABLE 10-1-15
CALCULATION OF CANCER RISKS

NAS PENSACOLA SITE 41

Timeframe: Current and Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point. Wetland 64

EPC Selected
Exposure |Chemical of Potentiali Medium Medium for Hazard Intake Intake Cancer Slope | Slope Factor
Route Concern EPC Value|{ EPC Units | Calculation (Cancer) | (Cancer) Units Factor Units Cancer Risk
Ilngestion Arsenic 18.70 MG/KG M 8.5E-07 mg/kg-day 15 (mg/kg-day)” 1E-06
! Dermal Arsenic 18.70 MG/KG M 3.5E-08 mg/kg-day 7.5 (mg/kg-day)‘1 3E-07
Total Risk All Exposure Routes/Pathways 2E-06

EPC = Exposure Point Concentration
MG/KG = Milligram per Kilogram
M = Medium-specific EPC selected for risk calculation.




Timeframe: Current and Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point. Wetland 64

Receptor Population:

Receptor Age: Adolescent

Trespasser

TABLE 10-1-16
RME CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

NAS PENSACQLA SITE 41

EPC Selected Intake
Exposure {Chemical of Potentiall Medium Medium for Hazard Intake (Non-Cancer) | Reference | Reference | Hazard
Route Concern EPC Value] EPC Units | Calculation (Non-Cancer) Units Dose Dose Units | Quotient
Ingestion [Arsenic 18.70 MG/KG M 5.92E-06 mg/kg-day 3.00E-04 | mg/kg-day | 2E-02
Chromium 1800 MG/KG M 5.70E-04 mg/kg-day 3.00E-03 | mg/kg-day | 2E-01
Dermal  |Arsenic 18.70 MG/KG M 2.43E-07 mg/kg-day 6.00E-05 | mg/kg-day { 4E-03
Chromium 1800 MG/KG M 2.30E-05 ma/kg-day 6.00E-04 | mg/kg-day | 4E-02

EPC = Exposure Paint Concentration

MG/KG = Milligram per Kilogram

M = Medium-specific EPC selected for risk calculation.

Total Hazard Index Across All Exposure Routes/Pathways

3E-01




Timeframe: Current and Future
Receptor Population: Site Trespasser

Receptor Age: Adolescent

TABLE 10-1-17

SUMMARY OF RISK
SEDIMENT
NAS PENSACOLA
SITE 41

Medium Ehzzgiur;e Ex;s;:xre Chemical Carcinogenic Risk Chemical Non-carcinogenic Hazard Quotient
Ingestion | Dermal Total Primary Target Organ Ingestion | Dermal Total
Sediment Sediment Wetland 64 |Arsenic 1.28E-06| 2.63E-07 2E-06 |Arsenic skin 0.02 0.004 2E-02
Chromium None reported 0.19 0.04 2E-01
(Total)] 1.28E-06| 2.63E-07 2E-06 (Total) 0.21 0.042 3E-01
Total Risk Across All Exposure Routes/Pathways 2E-06 Total Hazard Index Across All Exposure Routes/Pathwayy 3E-01




Remedial Investigation

NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
August 31, 2000

estimated to be 0.009 mg lead/day. Table 10-1-18 presents the lead model output for a child 6

to 7 years old under these exposure conditions.

Figure 10-1-4 shows the probability percentage of blood lead levels for the hypothetical child
receptor. Based on this model output, the geometric mean blood level is estimated to be
3.1 pg/dL, and the probability of blood lead levels in excess of 10 ug/dL is 0.65%. USEPA
generally considers media concentrations that result in probability percentage estimates of 5%
or less sufficiently protective of potential child receptors. As a result, sediment and fish tissue
lead concentrations at Wetland 64 would not require specific action under the hypothetical

exposure scenario.

Fish Tissue Ingestion

Recreational Fishermen

For carcinogenic risks (Table 10-1-19), cumulative risk using the modified 95" percentile fish
ingestion rates (4.3 g/day) is below the 1E-06 threshold level. For noncarcinogenic risks
(Table 10-1-20), the calculated hazard index is below the threshold level of 1.

Hypothetical Subsistence Fishermen

For carcinogenic risks (Table 10-1-21), the cumulative risk for hypothetical subsistence fishermen
based on the modified 95% percentile fish ingestion rate (19.5 g/day) is below the 1E-06
threshold level. For the noncarcinogenic risk ( Table 10-1-22), the hazard index for hypothetical

subsistence fishermen is below 1.

A summary of the risk estimates for both of the fishermen populations evaluated is presented in

Table 10-1-23.
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Figure 10-1-4 Probability Percentage of Blood Lead Levels, Hypothetical Child Receptor
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Table 10-1-18
Lead Model (Version 0.99d) Inputs and Results
NAS Pensacola, Wetland 64
Pensacola, Florida

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Cone: 30.0 percent of outdoor.
Other AIR Parameters:
Age Time Outdoors ¢(hr)  Vent. Rate {m3/day) Lung Abs. (%)

0-1 1.0 2.0 32.0
1-2 2.0 3.0 32.0
23 3.0 5.0 320
34 4.0 5.0 32.0
4-5 4.0 50 32.0
5-6 4.0 7.0 320
6-7 4.0 7.0 32.0

DIET: DEFAULT

DRINKING WATER Conc: 4.00 ug Pbo/L. DEFAULT
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant conc.

Dust; constant conc.

Age Soil (ug Pb/g)  House Dust (ug Pb/g)

0-1 200.0 200.0
1-2 200.0 200.0
2-3 200.0 200.0
34 200.0 200.0
4-5 200.0 200.0
5-6 200.0 200.0
6-7 200.0 200.0

Additional Dust Sources: None DEFAULT

Alternative Source Intake: Wetland 64 sediment and fish tissue
6-7: 919 ug Pb/day

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

Blood Level Total Uptake Soil+Dust Uptake Diet Uptake Water Uptake  Alt. Source Uptake Air Uptake

YEAR  (ug/dL) (ug/day) (ug/day) (ug/day) (ug/day) (ug/day) ( ug/day)

0.5-1: 4.1 7.60 4,68 2.54 037 0.00 0.02
1-2: 45 10.93 7.36 2.63 0.91 0.00 0.03
2-3; 42 11.44 7.44 2.98 0.96 0.00 0.06
3-4: 4.0 11.48 7.53 2.90 0.99 0.00 0.07
4-5: 3.4 9.65 5.69 2.85 1.04 0.00 0.07
5-6: 3.0 9.39 516 3.03 1.11 0.00 0.09
6-7: 3.1 11.98 4.84 3.32 1.12 2.61 0.09
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CARCINOGENIC RISK TO RECREATIONAL FISHERMEN

TABLE 10-1-19

NAS PENSACOLA SITE 41

Timeframe: Current and Future
Medium: Fish tissue
Exposure Route : Ingestion

Exposure Point: Wetland 64

Receptor Population:

Recreational Fishermen

Chemical of Potential | Medium EPC|  Medium | Intake Intake Oral Slope | Slope Factor
Concern Value' EPC Units | (Cancer) | (Cancer) Units Factor Units Cancer Risk

4 4'-DDD 4.9E-03 mg/kg 1.7E-08 mg/kg-day 2.4E-01 (mg/kg-day)” 4E-09
4,4'-DDE 1.3E-02 mg/kg | 5.0E-08 | mg/kg-day 3.4E-01 (mg/kg-day)™ 2E-08
4 4-DDT 8.1E-03 mg/kg 3.1E-08 mg/kg-day 3.4E-01 (mg/kg-day)”’ 1E-08
Aldrin 3.8E-04 mg/kg | 4.1E-10 | mg/kg-day 1.7E+01 (mg/kg-day) 7E-09
Aroclor-1016 3.3E-01 mg/kg 8.3E-07 mg/kg-day 7.0E-02 (mg/kg-day)” 6E-08
Heptachlor epoxide | 4.0E-04 mg/kg | 5.7E-10 mg/kg-day 9.1E+00 (mg/kg-day)” 1E-08

Mercury® 2.3E+00 | mgkg NA mg/kg-day NA (mgtkg-day)™ NA
Total Pathway Risk | 1E-07

! Exceept for mercury, the EPC was derived by multiplying the maximum detected concentration (in bait fish) by the TTC.

For mercury, the EPC was calculate dusing the mercury model presented in appendix G.

% No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic.




TABLE 10-1-20
NONCARCINOGENIC RISK TO RECREATIONAL FISHERMEN
NAS PENSACOLA SITE 41

Timeframe: Current and Future

Medium: Fish tissue

Exposure Route : Ingestion

Exposure Point. Wetland 64

Receptor Population: Recreational Fishermen

Chemical of Potential | Medium EPC|  Medium Intake Hazard
Concern Value' EPC Units intake Units Qral RfD RfD Units Quotient
4,4'-DDD? 4.9E-03 ma/kg 4.0E-08 mg/kg-day NA mg/kg-day NA
4,4-DDE? 1.3E-02 mag/kg 1.2E-07 mg/kg-day NA mg/kg-day NA
4.4'-DDT 8.1E-03 mg/kg 7.1E-08 mg/kg-day 5.0E-04 mg/kg-day 1E-04
Aldrin 3.8E-04 mg/kg 9.5E-10 mg/kg-day 3.0E-05 mg/kg-day 3E-05
Araclor-1016 3.3E-01 mg/kg 1.9E-06 mg/kg-day 7.0E-05 mg/kg-day 3E-02
Heptachlor epoxide | 4.0E-04 mg/kg 1.3E-09 mg/kg-day 1.3E-05 mg/kg-day 1E-04
Mercury 2.3E+00 mg/kg 5.6E-06 mg/kg-day 1.00E-04 mg/kg-day BE-02
Total Pathway HI 8E-02

! For fish tissue intake calculations, the maximum detected concentration was used as the EPC.
% Noncarcinogenic effects can not be determined due to the lack of an oral RfD.




TABLE 10-1-21
CARCINOGENIC RISK TO HYPOTHETICAL SUBSISTENCE FISHERMEN
NAS PENSACOLA SITE 41

Timeframe: Current and Future
Medium: Fish tissue
Exposure Route : Ingestion

Exposure Point: Wetland 64
Receptor Population: Hypothetical Subsistence Fishermen

Medium EPC

! For fish tissue intake calculations, the maximum detected concentration was used as the EPC.

? No risk can be calculated because slope factor does not exist and chemical is not considered carcinogenic.

Chemical of Potential Medium Intake Intake Oral Slope Slope Factor
Concern Value' EPC Units Units Factor Units Cancer Risk

4,4'-DDD 4.9E-03 mg/kg 7.8E-08 mg/kg-day 2.4E-01 (mg/kg-day)™” 2E-08
4,4'-DDE 1.3E-02 mg/kg 2.3E-07 mg/kg-day 3.4E-01 (mg/kg-day)™ 8E-08
4,4-DDT 8.1E-03 mg/kg 1.4E-07 mg/kg-day 3.4E-01 (mg/kg-day)™ 5E-08
Aldrin 3.8E-04 mgikg | 1.9E-09 | mg/kg-day 1.7E+01 (mg/kg-day)™’ 3E-08
Aroclor-1016 3.3E-01 mg/kg 3.8E-06 mg/kg-day 7.0E-02 (mg/kg-day)” 3E-07
Heptachlor epoxide | 4.0E-04 mg/kg | S.7E-09 | mg/kg-day 9.1E+00 (mg/kg-day)™ 5E-08

Mercury? 2.3E+00 mag/kg NA mg/kg-day NA (mg/kg-day)” NA
Total Pathway Risk 5E-07




TABLE 10-1-22
NONCARCINOGENIC RISK TO HYPOTHETICAL SUBSISTENCE FISHERMEN
NAS PENSACOLA SITE 41

Timeframe: Current and Future

Medium: Fish tissue

Exposure Route : Ingestion

Exposure Point: Wetland 64

Receptor Population: Hypothetical Subsistence Fishermen

Chemical of Potential | Medium EPC|  Medium Intake Intake Hazard
Concern Value' EPC Units Units Oral RfD RfD Units Quotient
4,4'-DDD? 4.9E-03 mg/kg 1.8E-07 mg/kg-day NA mg/kg-day NA
4,4-DDE? 1.3E-02 mg/kg 5.4E-07 mg/kg-day NA mg/kg-day NA
4,4-DDT 8.1E-03 mg/kg 3.3E-07 mg/kg-day 5.0E-04 mg/kg-day 7E-04
Aldrin 3.8BE-04 mg/kg 4 4E-09 mg/kg-day 3.0E-05 mg/kg-day 1E-04
Aroclor-1016 3.3E-01 mg/kg 9.0E-06 mg/kg-day 7.0E-05 mg/kg-day 1E-01
Heptachlor epoxide | 4.0E-04 mg/kg 1.4E-08 mg/kg-day 1.3E-05 mg/kg-day 2E-06
Mercury 2.3E+00 mg/kg 2.6E-05 mg/kg-day 1.00E-04 mg/kg-day 3E-01

Total Pathway Hi[[ 4E-01

! For fish tissue intake calculations, the maximum detected concentration was used as the EPC.
% Noncarcinogenic effects can not be determined due to the lack of an oral RfD.



TABLE 10-1-23
SUMMARY OF RISK
FISH INGESTICN
NAS PENSACOLA
SITE 41

Timeframe: Current and Future
Medium: Fish tissue
Exposure Route : Ingestion

Exposure Point. Wetland 64

Recreational Fishermen

Subsistence Fishermen

Chemical of Potential | Medium EPC| Medium | Hazard Quotient Carcinogenic Risk Hazard Quotient | Carcinogenic Risk
Concem Value' EPC Units
4.4-DDD 4.9E-03 | mgkg NA 4E-09 NA 2E-08
4,.4'-DDE 1.3E-02 mg/kg NA 2E-08 NA 8E-08
4 4-DDT 8.1E-03 mg/kg 1.43E-04 1E-08 6.58E-04 5E-08
Aldrin 38E-04 | mgkg 3.17E-05 7E-09 1.46E-04 3E-08
Aroclor-1016 3.3E-01 mg/kg 2,78E-02 6E-08 1.28E-01 3E-07
Heptachlor epoxide | 4.0E-04 mg/kg 1.03E-04 1E-08 2.33E-06 5E-08
Mercury 2.3E+00 mg/kg 5.62E-02 NA 2.60E-01 NA

Cumulative Hl / Cancer Risk §.43E-02 1.08E-07 3.90E-01 5E-07

N/A - Not applicable (value cannot be determined due to lack of toxicological reference information)

' For fish tissue intake calcuiations, the maximum detected concentration was used as the EPC.
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10.1.5.7 Remedial Goal Options

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to
RAGS Bulletin 5, Remedial Options (USEPA, 1995). Arsenic was identified as a COC at this
wetland based on its contribution to cancer risk estimates for the sediment pathway. Because
arsenic was identified as a COC based on cancer risk and not hazard index estimates, only
risk-based RGOs were developed. As shown in Table 10-1-15, the sediment exposure point
concentration of 18.7 mg/kg-day resulted in a risk estimate of 1.5E-6 for arsenic. RGOs for
arsenic in sediment for the adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg
for target risk levels of 1E-6, 1E-5, and 1E-4, respectively.

10.1.5.7 Remedial Goal Options

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to
RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was identified as a COC at this
wetland based on its contribution to cancer risk estimates for the sediment pathway. Because
arsenic was identified as a COC based on cancer risk and not hazard index estimates, only
risk-based RGOs were developed. As shown in Table 10-1-16, the sediment exposure point
concentration of 18.7 mg/kg-day resulted in a risk estimate of 1.5E-6 for arsenic. RGOs for
arsenic in sediment for the adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg
for target risk levels of 1E-6, 1E-5, and 1E-4, respectively.

10.1.6 Conclusions and Recommendations

The Wetland 64 complex includes the NAS Pensacola Yacht Basin and those wetland areas
immediately upstream (Wetlands 7, 8, 64, and the downstream end of Wetland 6). The ecological
risk assessment for Wetland 64 measured assessment endpoints for piscivorous bird health and
reproduction, benthic macroinvertebrate community toxicity and diversity, and for protection of

fish viability. Using a SFF of 1, the HQ for DDT exposure for the heron was above 1 at only
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one Phase IIB/III sample location at Wetland 64. Assessments for benthic diversity and toxicity
showed acute effects at two sample locations for the marine amphipod Leptocheirus plumulosus.
No acute or toxic effects were noted for the marine polychaete Neanthes arenacoedentata at any
of the sample locations. Species diversity was noted to be fairly even between nematodes,
gastropods, polychaetes, and isopods, and included between seven and 15 representatives from
the pollution tolerant polychaet species. Based on the results of the chemistry and toxicity data,
condition number 2 for sediment exists for Wetland 64 location 64-05. Condition number 6 exists
for locations 64-04 and 64-06. Sediment samples from 64-04 and 64-06 were noted to have
strong petroleum odors, which may account for the survival effects noted for these locations.
Because there are surface water HQ exceedances for metals, there is a potential risk to Level 3
fish species in Wetland 64 from directly toxic effects. In evaluating risk in Level 4 fish using the
SFF of 0.043, there are no contaminants with an HQ greater than or equal to 1, which suggests

no potential risk.

The HHRA identified several pesticide and PCB constituents as fish tissue COPCs. Three metals
were identified as sediment COPCs. No surface water COPCs were noted. The cumulative risk
estimated for arsenic in sediment at this wetland is 1.5E-6. A sediment EPC for arsenic of
18.7 mg/kg-day resulted in a risk estimate of 1.5E-6. RGOs for arsenic in sediment for the
adolescent trespasser are 12.24 mg/kg, 122.4 mg/kg, and 1,224 mg/kg for target risk levels of
1E-6, 1E-5, and 1E-4, respectively. Using USEPA guidelines, sediment and fish tissue lead
concentrations at Wetland 64 would not require specific action under the hypothetical exposure
scenario. Fish tissue COPCs (adjusted for trophic transfer coefficients) were compared to
fish ingestion RBCs, and equated to a risk of 1E-06. Linear ratio analyses reveal cancer target
risks ranging from 1.3E-6 for alpha-chlordane to 1.5E-3 for Aroclor 1016. Noncancer hazards
for fish tissue COPCs ranged from 0.18 for alpha-chlordane to 14.6 for Aroclor 1016.
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The NAS Pensacola Yacht Basin is used to launch and dock sailboats. The area of the
Yacht Basin contained within the investigative area for Wetland 64 is not conducive to other
water sports or recreational activities. A small beach on the northwest side of the clubhouse (on
Bayou Grande, outside of the area of investigation) is the designated swimming area for this
facility, and the area for launching and beaching smaller boats. On the Yacht Basin side, a
concrete seawall meets the water’s edge, limiting swimming and wading. The Site 40 RI
(EnSafe, 1999) identified that fishing and crabbing activities are allowed in Bayou Grande, an
area that includes the NAS Pensacola yacht Basin. However, the Site 40 RI revealed that
Bayou Grande does not support sufficient game for subsistence fishing. Recreational fishing
generally occurs during the warmer months of the year, and commercial fishing is restricted
because of the Florida net-ban. Therefore, the overall impact from consuming fish originating

in Bayou Grande, and the Yacht Basin is considered to be insignificant.

Based on the findings of petroleum contaminants in the Wetland 64 sediments at locations of

toxicity, this wetland is recommended for transfer to the State of Florida petroleum program.
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10.2 Wetland 5A/5B

10.2.1 Site Description

Wetland 5 is located in a wooded area within the developed portion of NAS Pensacola. It is
flanked to the west by the A.C. Read Golf Course, to the north by the former NADEP Dynamic
Components Division and other buildings formerly used by NADEP, and to the south by
Taylor Road. Parsons and Pruitt (USEPA, 1991) divided this wetland into two parts, 5A and 5B.
They described Wetland 5A as a palustrine forested system, and Wetland 5B as a palustrine

emergent system.

Wetland 5A (roughly 1.3 acres in size) is connected to Wetland 5B (1.2 acres) by a culvert which
runs under Murray Road. Wetland 5A is bordered by Murray Road to the east, the golf course
to the west, and buildings to the north and south. A 200-300 foot vegetative buffer surrounding
this area likely offers habitat to various species. The open water portion of the wetland ranges
from O to 3 feet in depth, and varies from 80-150 feet in width. Sediments collected at this site

detected up to 40% TOC.

Little history is available concerning the origins of Wetland SA, which is several decades old and
likely began as a man made feature (a borrow pit). It served as a drainage pathway as early as the
1940s, and reportedly contained a saw mill during that time. In recent years, beaver dams
constructed at the downstream end raised the water level in the basin which contains this wetland,
facilitating sedimentation and the emergence of a marsh there. Since 1994, the water level in
Wetland 5A has somewhat receded, after a faulty valve in a nearby potable water storage tank was
repaired. Previously, several thousand gallons of potable water per day accidentally discharged
from this tank into Wetland 5A via an overflow pipeline. Wetland 5A continues to serve as a
storm water conduit, and drains via Wetland 5B into Wetland 6, which as mentioned earlier,
empties into the NAS Pensacola Yacht Basin (Wetland 64). Typical vegetation found in

Wetland 5A consists of hardwoods, such as oaks and sweet bay magnolias.
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Wetland 5B resembles and functions like a drainage ditch. It receives storm water from
Wetland 5A and drains eastward into Wetland 6. Vegetation in Wetland 5B includes cattails

(Typha latifolia), and other emergent plants.

IR sites potentially affecting Wetland 5 include Sites 25, 27 and 30. Site 25 (Radium Spill Site)
was the location of a radium spill which occurred in 1978. Site 27 (Radium Dial Shop
Sanitary Sewer) was associated with the Radium Dial Shop located in Building 709 from 1940 to
1976. Site 30 (Buildings 648, 649 and 755) was active from the 1940s through the 1970s as the
NADEP Dynamic Components Division (NEESA, 1983).

In 1994, an interim removal action (IRA) removed a contaminated former oil-water separator
which was deeply buried in the sediments of Wetland SA below Site 30. No history is available
on this structure, which was discovered by USEPA investigators in 1992, and labeled a “waste
receiving structure.” During the IRA, the former oil-water separator and surrounding sediments

were removed and disposed of, and confirmatory samples were collected from the removal area.

10.2.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-2-1 denotes

the Phase IIA Wetland SA &5B sampling locations.

Wetland 5A Sediment

Twenty-two metals were detected in Wetland 5A sediment samples. Eight metals, including
cadmium (11.2 ppm, 7.6 ppm, 7.7 ppm, 4.2 ppm, and 10.1 ppm at locations SA01, 5A02, 5A03,
5A04, and 5A05), chromium (81.1 ppm, 69.3 ppm, and 115 ppm at locations 5A01, 5A03, and
5A05), copper (156 ppm, 28.5 ppm, 68.9 ppm, and 317 ppm at locations 5A01, 5A03, 5A04, and
5A05), lead (427 ppm, 64.6, ppm, 111 ppm, 169 ppm, 383 ppm, and 48.6 ppm at locations 5A01,
5A02, 5AO3,' 5A04, 5A05, and 5A06), mercury (1.0 ppm, 0.37 ppm, 0.54 ppm, 0.84 ppm, and
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0.25 ppm at locations 5A01, 5A03, 5A04, 5A05, and 5A06), nickel (23.5 ppm, 16 ppm, and
25.2 ppm at locations 5A01, 5A03, and 5A05), silver (1.1 ppm at location 5A02), and
zinc (2,290 ppm and 591 ppm at locations 5A01 and 5A05), exceeded sediment benchmark levels
at Wetland 5A. Eleven pesticides were detected in Wetland 5A sediment samples, including
4,4'-DDT and its metabolites, dieldrin, endosulfan II, endrin/endrin aldehyde/endrin ketone,
alpha-BHC, and alpha/gamma-chlordane. Dieldrin (2.5 ppb and 0.85 ppb at locations 5A01 and
5A06) was detected above the sediment benchmark level (0.72 ppb) at Wetland 5A.

One 4,4'-DDE concentration (120 ppb) at location 5A05 exceeded its basewide level. The PCBs
Aroclor-1254/1260 were detected in Wetland 5A sediment samples, with a single Aroclor-1260
concentration (100 ppb at location 5A05) exceeding applicable screening levels (21.6 ppb).
Nineteen SVOCs were detected in Wetland 5/A sediment samples, many of which were high and
low molecular weight PAHs.  Four different phthalate esters, 4-methylphenol, and
bis(2-chloroxy)methane were also detected. Seven PAHs exceeded sediment benchmark levels,
including acenaphthylene (120 ppb at location 5A05). All other PAH exceedances occurred at
sample locations 5SA01, 5A05, and 5A07: benzo(a)anthracene (120 ppb, 320 ppb, and 240ppb),
benzo(a)pyrene (140 ppb, 240 ppb, and 240 ppb), chrysene (180 ppb, 510 ppb, and 390 ppb),
fluoranthene (280 ppb, 1,100 ppb, and 750 ppb), phenanthrene (110 ppb, 240 ppb, and 230), and
pyrene (220 ppb, 730 ppb, and 620 ppb). The phthalate ester bis(2-ethylhexyl)phthalate
(1,500 ppb, 690 ppb, and 1,300 ppb at locations SA05, 5A06, and SA07) was also detected above
the appropriate screening level. Three VOCs were detected at Wetland 5A, including acetone,
methylene chloride, and toluene. Acetone and methylene chloride are common laboratory
contaminants. Table 10-2-1 shows the Wetland 5A Phase IIA sediment sample results (frequency
of detection, range of detected concentrations, and average detected concentration). Table 10-2-2
compares detected concentrations at each sample location to sediment benchmark levels, and lists
calculated HQs for each parameter. Only the paraméters with benchmark levels are presented in

Table 10-2-2. The HQs will be discussed further in the ecological risk section.
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Table 10-2-1
Phase 11A Detected Concentrations in Wetland 5A Sediments
Frequency of Range of Detected Average Detected

Parameter Detection Concentrations Concentration
_Inorganics (mg/kg)
Aluminum (Al) A 699 - 18700 8119.86
Antimony (Sb) 517 0.28-10 3.08
Arsenic (As) : Cm B T T C078-32 . 213
Barium (Ba) ; 711 4.1-150 40.1
Berylliim (Be) -~ 0 o L g EegggEs L en T g eggs i : Nl e || &7 ST
Cadmium (Cd) 7 0.27-11.2 6.0
Calcium (Ca)- , - e 351- 71000° S 110461280,
Chromium (Cr) 777 2.8-115 51.63
Cobalt (Co) N T2 0.3-13.4 49
Copper (Cu) 717 13.1-317 87.54
Iron (Fe) ‘ m 616 - 9830 4682.23
Lead (Pb) 717 11.5 - 427 173.53
Magnesium (Mg) 11 27.1 - 5960 1111.83
Manganese (Mn) 77 11.8-205 58.69
Mercury (Hg) 57 0.25-1 0.60
Nickel (Ni) 6/7 1.3-252 12.3
Potassium (K) 77 30.3 - 413 185.27
Selenium (Se) 517 1.5-2.6 1.84
Silver (Ag) 217 0.42-1.1 0.76
Thallium (T1) 11 1.4 1.4
Vanadium (V) 67 22-24 13.6
Zinc (Zn) 7/7 39.3 - 2290 459.27
Pesticides and PCBs (ug/kg)
4,4'-DDD 517 0.23-23 1.10
4,4'-DDE 511 0.87 - 120 25,038
4,4'-DDT 371 0.78 -5 2.36
Aroclor-1254 1/7 14 14
Aroclor-1260 37 2.6 - 100 39.53
Dieldrin 217 0.85-2.5 1.68
Endosulfan II 17 1.7-1.7 1.7
Endrin 1/7 1.1 1.1
Endrin aldehyde 177 0.72 0.72
Endrin ketone 17 0.26 0.26
alpha-BHC 7 0.34-0.64 0.49
alpha-Chlordane 27 0.33-1.6 0.97
gamma-Chlordane - 2/7 023-13 0.77
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Phase IIA Detected Concentrations in Wetland 5A Sediments

Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
SYOCs (ug/kg)
4-Methylphenol (p-Cresol) K Tr A 100 - 200 150. ..
Acenaphthylene 177 120 120
Anthracene 177 .44 44
Benzo(a)anthracene 37 120 - 320 226.67
Berizo(s)pyrene. 47 37-240 16425
Benzo(b)fluoranthene 37 57 - 360 212.33 )
Benzo(g,h,perylene 317 120 - 280 196,67
Benzo(k)fluoranthene 37 73 - 170 110.33
Butylbenzylphthalate /7 200 200
Carbazole 2/7 48 - 96 72
Chrysene - 377 180 - 510 360
Di-n-butylphthalate 11 100 100
Di-n-octyl phthalate 1/7 22 22
Fluoranthene 5/7 71 - 1100 457.80
Indeno(1,2,3-cd)pyrene 3/7 110- 310 203.33
Phenanthrene 3/7 110- 240 193.33
Pyrene 517 71-730 344.8
bis(2-Chloroethoxy)methane 177 110 110
bis(2-Ethylhexyl)phthalate (BEHP) 3/7 690 - 1500 1163.33
YOCs (ug/kg)
Acetone 517 66 - 5200 2538
Methylene chloride 177 250 250
Toluene 3/7 5-280 131.67
Note:

All results are in micrograms per kilogram (ug/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or

parts per million (ppm).

Wetland 5B Sediment

Twenty metals were detected at Wetland 5B sediment samples.

The same eight metals that

exceeded appropriate sediment benchmark levels in Wetland SA — cadmium (220 ppm),

chromium (416 ppm), copper (268 ppm), lead (481 ppm), mercury (0.68 ppm), nickel (93.9 ppm),

silver (5.2 ppm), and zinc (1,160 ppm) — exceeded benchmark levels at location 5B02 in

Wetland 5B. Six pesticides were detected in Wetland 5B sediment samples: 4,4-DDD/DDE,

dieldrin, alpha-BHC, and alpha/gamma-chlordane. Dieldrin (7.1 ppb) was detected above its



Table 10-2-2 {1)
Wetland 5A
Phase lIA Sediment Concentrations Compared to Benchmark Levels

Sediment
Sample Detected Benchmark Value SBV - HQ
Location Parameter Concentration (SBV) HQ Reference
041M5A0101
4,4-DDD (UG/KG) 0.64 1.22 0.52 b
4,4 -DDE (UG/KG) 0.87 2.07 0.42 b
4,4'-DDT (UG/KG) 0.78 1.19 0.66 b
alpha-Chiordane (UG/KG) 0.33 1.7 0.19 a
Antimony (MG/KG) 10 12 0.83 a
Aroclor-1260 (UG/KG) 16 21.6 0.74 b
Arsenic (MG/KG) 25 7.24 0.35 ab
Benzo(a)anthracene (UG/KG) 120 74.8 1.60 b
Benzo(a)pyrene (UG/KG}) 140 88.8 1.58 b
Cadmium (MG/KG) 11.2 0.68 16.47 b
Chromium (MG/KG) 81.1 52.3 1.55 ab
Chrysene (UG/KG) 180 108 1.67 b
Copper (MG/KG) 156 18.7 8.34 ab
Dieldrin (UG/KG) 25 0.72 3.47 b
Fluoranthene (UG/KG) 280 113 2.48 b
Lead (MG/KG) 427 30.2 14.14 ab
Mercury (MG/KG) 1 013 7.69 ab
Nickel (MG/KG) 235 15.9 1.48 ab
Phenanthrene (UG/KG) 110 86.7 1.27 b
Pyrene (UG/KG) 220 153 1.44 b
Zinc (MG/KG) 2290 124 18.47 ab

i}iﬁ"o41§i5A92M
. 44-DDD

041M5A0301

4,4-DDD (UG/KG) 0.84 1.22 . 0.69 b
Arsenic (MG/KG) : 26 724 0.36 ab
Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.



Table 10-2-2 (2)
Wetland 5A
Phase IIA Sediment Concentrations Compared to Benchmark Levels

Sediment

Sample Detected Benchmark Value SBV -HQ

Location Parameter Concentration (5BV) HQ Reference
Cadmium (MG/KG) 7.7 0.68 11.32 b
Chromium (MG/KG) 69.3 52.3 1.33 ab
Copper (MG/KG) 28.5 18.7 1.52 ab
Lead (MG/KG) 111 30.2 3.68 ab
Mercury (MG/KG) 0.37 0.13 2.85 ab
Nickel (MG/KG) 16 159 1.01 ab
Zinc (MG/KG) 96.9 124 0.78 ab

041M5A0501

4,4-DDE (UG/KG) 120 2.07 57.97 b
4.4-DDT (UG/KG) 5 119 4.20 b
Acenaphthylene (UG/KG) 120 5.87 20.44 b
alpha-Chlordane (UG/KG) 1.6 17 0.94 a
Antimony (MG/KG) 4.5 12 0.38 a
Aroclor-1260 (UG/KG) 100 21.6 463 b
Arsenic (MG/KG) 32 7.24 0.44 ab
Benzo{a)anthracene (UG/KG) 320 74.8 428 b
Benzo(a)pyrene (UG/KG) 240 88.8 2.70 b
bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 1500 182 8.24 b
Cadmium (MG/KG) 10.1 0.68 14.85 b
Chromium (MG/KG) 115 523 2.20 ab
Chrysene (UG/KG) 510 108 472 b
Copper (MG/KG) 317 18.7 16.95 ab
Endrin (UG/KG) 11 33 0.33 a
Endrin aldehyde (UG/KG) 0.72 33 0.22 a
Fluoranthene (UG/KG) 1100 113 973 b
gamma-Chlordane {UG/KG) 1.3 1.7 0.76 a
Lead {(MG/KG) 383 30.2 12.68 ab
Mercury (MG/KG) 0.84 0.13 6.46 ab
Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.
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sediment benchmark level (0.72 ppb) at location 5B02. No 4,4'-DDT or its metabolites exceeded
basewide levels at Wetland 5SB. The PCB Aroclor-1254 (53 ppb) exceeded its benchmark level
(21.6 ppb) at location 5B02. Six SVOCs were detected in Wetland 5B sediment samples,
including 2/4-methylphenol, benzo(b)fluoranthene, butylbenzylphthalate, fluoranthene, and
pyrene. All sediment SVOC detections at Wetland 5B were below benchmark levels. Five VOCs
were detected at Wetland 5B, including 1,2-dichloroethene, acetone, chlorobenzene, toluene, and

vinyl chloride. Acetone and methylene chloride are common laboratory contaminants.

Table 10-2-3 shows the Wetland 5B Phase IIA sediment sample results (frequency of detection,
range of detected concentrations, and average detected concentration). Table 10-2-4 compares
detected concentrations at each sample location to sediment benchmark levels, and lists calculated
HQs for each parameter. Only the parameters with benchmark levels are presented in

Table 10-2-4. The HQs will be discussed further in the ecological risk section.

Wetland 5A Surface Water

Sixteen metals were detected in Wetland 5A surface water samples. Seven metals, including
aluminum (259 ppb, 945 ppb, 621 ppb, 206 ppb, and 153 ppb at locations 5A01, 5A02, 5A04,
5A05, and 5A07), cadmium (3.2 ppb at location 5SA02 ), chromium (11.4 ppb at location 5A05),
copper (19.6 ppb and 21.3 ppb at locations 5A05 and 5A07), iron (1,350 ppb, 1,150 ppb,
1,170 ppb, and 1,710 ppb at locations 5A01, 5A02, 5A04, and 5A05), lead (13.3 ppb, 10.5 ppb,
20.3 ppb, 10 ppb, and 2.8 ppb at locations 5A01, 5A02, 5A04, 5A05, and 5A07), and zinc
(99.4 ppb, 55.8 ppb, 236 ppb, 102 ppb, and 189 ppb at locations 5A01, 5A05, 5A06, and 5A07),
exceeded appropriate freshwater surface water quality criteria at Wetland 5A. Endosulfan I, was
detected in surface water at Wetland 5A, below its screening criteria, No PCBs were detected
~ in Wetland 5A surface water samples. One SVOC, bis(2-ethylhexyl)phthalate, was detected in

Wetland 5A surface water above its screening level at four locations (2 ppb, 5 ppb,
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Table 10-2-3
Phase IIA Detected Concentrations in Wetland 5B Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
Inorganics (mg/k
Aluminum‘(A) Y R 49110500 54955
Arsenic (As) 1/2 1.3 1.3
Barium (Ba) - o 212 1:3-302 15.75
Beryllium (Be) 112 0.48 0.48
Cadmiur (Cd)- e 22 0.3 -220 N 110.15
Calcium (Ca) 2/2 109 - 4400 2254.5
Chromium (€~~~ .~ o oape o 7.9-416 21195
Cobalt (Co) 172 53 5.3
Copper (Cn) : ) T V7 i . 268 268
Iron (Fe) 2/2 306 - 3290 4682.23
Lead (Pb) 22 17.9 - 481 249.45
Magnesium (Mg) 272 27.1 - 668 347,55
Manganese (Mn) 212 1.4-42.7 = 22.05
Mercury (Hg) 112 0.68 0.68
Nickel (Ni) *. 212 22-939 48.05
Potassinm (K) 2/2 10.5 - 247 128.75
Selenium (Se) 172 3.6 3.6
Silver (Ag) 172 5.2 5.2
Vanadium (V) 1/2 18.8 18.8
Zinc (Zn) 2/2 9.8-1160 584.9
Pesticides and PCBs (ug/kg)
4,4'-DDD 12 2.2 2,2
4,4"-DDE 2/2 0.32-39 2,11
Aroclor-1254 2/2 8.7-53 30.85
Dieldrin 2/2 0.42-0.71 3.76
alpha-BHC 2/2 03-1.8 1.05
alpha-Chlordane 2/2 0.19-1.2 0.70
gamma-Chlordane 12 1 1
SYOCs (ug/kg)
2-Methylphenol (o-Cresol) 1/2 200 200
4-Methylphenol (p-Cresol) 1/2 150 150
Benzo(b)fluoranthene 1/2 83 83
Butylbenzyliphthalate 212 38 - 80 63
Fluoranthene 172 110 110
Pyrene 12 88 88
VOCs (ug/kg)
1,2-Dichloroethene (iotal): . ENEEEN V7 EO 11 .. S §
Acetone 2/2 © 66-180 123

172 13 13

Notes:

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected.

All results are in micrograms per kilogram (ug/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or
parts per million (ppm).
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3 ppb, and 2 ppb at locations 5A01, 5A04, 5A05, and 5A06). Six VOCs were detected in
Wetland 5A surface water, including 1,1-dichloroethane, cis-1,2-dichloroethene, acetone,
bromodichloroethane, chloroform, and dibromochloromethane. No VOCs detected in Wetland SA
surface water samples exceeded any surface water quality standard. Acetone is a common

laboratory contaminant.

Table 10-2-5 shows the Wetland 5A Phase IIA surface water sample results (frequency of
detection, range of detected concentrations, and average detected concentration). Table 10-2-6
compares detected concentrations at each sample location to surface water quality criteria and lists
calculated HQs for each parameter. Only the parameters with water quality criteria are presented

in Table 10-2-6. The HQs will be further discussed in the ecological risk section.

Wetland 5B Surface Water

Sixteen metals were also detected in Wetland 5B surface water. Eight metals, including aluminum
(2,060 ppb), cadmium (19 ppb), chromium (40.8 ppb), copper (52.7 ppb), iron (2,890 ppb),
lead (94.1 ppb), mercury (0.14 ppb) and zinc (189 ppb), exceeded freshwater surface water quality
criteria at location 5B02. No pesticides or PCBs were detected in Wetland 5B surface water.
Five SVOCs, were detected in Wetland 5B surface water, including 2-chlorophenol,
4-chloro-3-methylphenol, n-nitroso-di-n-propylamine, pyrene, and bis(2-ethylhexyl)phthalate.
Bis(2-ethylhexyl)phthalate exceeded its surface water screening criteria at location 5B02 (2 ppb).
Four VOCs were detected in Wetland 5B surface water, including 1,1-dichloroethane, acetone,
trichloroethene, and vinyl chloride. No VOCs detected in Wetland 5B surface water samples

exceeded any surface water quality standard. Acetone is a common laboratory contaminant.

Table 10-2-7 shows the Wetland 5B Phase IIA surface water sample results (frequency of
detection, range of detected concentrations, and average detected concentration). Table 10-2-8
compares detected concentrations at each sample location to surface water quality criteria, and lists
calculated HQs for each parameter. Only the parameters with water quality criteria are presented
in Table 10-2-8. The HQs will be further discussed in the ecological risk section.

10-2-14



Final Remedial Investigation Report

NAS Pensacola Site 41

Section 10: Site-Specific Evaluations

August 31, 2000

Table 10-2-5
Phase IIA Detected Concentrations in Wetland 5A Surface Water
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration

Inorganics (ug/L)

Aluminum (Al) = 516 153 - 945, 436.8
Antimony (Sb) 1/6 3.1 3.1
Barium (Ba) 66 O 136-414 26:62
Cadmium (Cd) 1/6 3.2 3.2
Calcium (Ca) T Cele © 5460 - 28600 “15643.33°
Chromium (Cr) 1/6 11.4 11.4
Cobalt (Co) 16 3 3
Copper (Cu) 3/6 72-213 16.03
Iron (Fe) 6/6 357-1710 1114.5..
Lead (Pb) 516 2.8-20.3 11.38
Magnesium (Mg) 6/6 2090 - 6710 3301.67
Manganese (Mn) 6/6 20.5 - 80 48.57
Potassium (K) 6/6 1050 - 5580 2665
Sodium (Na) 6/6 7710 - 21300 12238.33
Thallium (T1) 1/6 35 3.5
Zinc (Zn) 4/6 55.8-236 123.3
Pesticides and PCBs (ug/L)

Endosulfan I 1/6 0.029 0.029
SVOCs (ug/L)

bis(2-ethylhexyl)phthalate 4/6 2-5 3
VOCs (ug/L)

1,1-Dichloroethane 1/6 1 1
cis-1,2-Dichloroethene 1/6 1 1
Acetone 171 9 9
Bromodichloromethane 1/6 2 2
Chloroform 1/6 1 1
Dibromochloromethane 1/6 2 2
Notes:

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected.
All results are in micrograms per liter (g/L) or parts per billion (ppb).
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Table 10-2-7
Phase ITA Detected Concentrations in Wetland 5B Surface Water
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration

Inoganics (ug/L)

Al.uminﬁm‘(A"Di s 1T g 2060 : 2060
Barium (Ba) 1/1 27.8 27.8
Cadmium (Cd) " 19 19
Calcium (Ca) 1/1 15600 15600
Chromium (Cr) 111 40.8 408
Cobalt (Co) 1/1 3.9 39
Copper (Cu) n 527 527
Iron (Fe) 1/1 2890 2850
Lead (Pb) 111 94.1 9.1
Magnesium (Mg) 171 3250 3250
Mang‘anese (Mn) 1/1 109 109
Mercury (Hg) 1/1 0.14 0.14
Potassium (K) 11 2160 2160
Sodium (Na) 141 12600 12600
Vanadium (V) 11 5.2 52
Zinc (Zn) 1/1 189 189
SVOCs (ug/L)

2-Chlorophenol 1/1 1 1
4-Chloro-3-methyliphenol 1/1 1 1
N-nitroso-di-n-propylamine 1/1 1 1
Pyrene 1/1 2 2
Bis(2-ethylhexyl)phthalate 1/1 2 2
VOCs (ug/L)

1,1-Dichloroethane 1/1 3 3
Acetone 1/1 8 8
Trichloroethene 1/1 10 10
Vinyl Chloride 1/1 6 6

Note:

All results are in micrograms per liter (ug/L) or paris per billion (ppb).
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Table 10-2-8 (1)
Wetland 5B

Phase lIA Surface Water Concentrations Compared to Water Quality Criteria

Sample Detected Water Quality Criteria
Location Parameter UOM Concentration Criteria HQ Reference
041W5B0201 Freshwater
2-Chiorophenol UG/L 1.0 43.8 0.02283 a
4-Chloro-3-methylphenol UG/L 1.0 50.0 0.02 b
Aluminum uG/L 2,060.0 87.0 23.67816 a
bis(2-Ethylhexyhphthalate (BEHF) UG/L 2.0 0.3 6.66667 a
Cadmium UG/L 19.0 0.774 24.5478 ab
Chromium UG/L 40.8 11.0 3.70209 ab
Copper UG/L 52.7 7.8 6.75641 ab
lron UG/L 2,890.0 1,000.0 2.89 ab
Lead UG/L 94.1 1.71 55.02924 ab
Mercury UG/L 0.14 0.012 11.66667 ab
Pyrene UG/L 2.0 11,000.0 0.00018 b
Trichloroethene UG/L 10.0 80.7 0.12392 b
Zinc UG/L 189.0 70.2 2.69231 ab
Notes:

(8) USEPA Water Quality Criteria (1995)
(b} FDEP Class I Water Quality Criteria (1996)

Sormne of the numbers in the table may vary because of rounding.
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10.2.3 Fate and Transport

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the
conceptual model presented in Section 9: surface water/sediment transport into the wetland;
groundwater discharge into the wetland; sediment/surface water transport within the wetland;
sediment leaching to surface water within the wetland; and surface water/sediment transport from
the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation
is qualitative in nature. The method of evaluating leaching from sediment to surface water was
presented in Section 9. Table 10-2-9 presents those contaminants present in sediment above
benchmark levels and their calculated SSLs. Contaminants present in surface water above water

quality criteria are presented in Tables 10-2-6 and 10-2-8.

Table 10-2-9
Calculated Sediment Screening Values for Wetland 5
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Potential
Parameter Standard Kd DF = 100 Detected DF = 100
Inorganic (ppb) {ppm) {(ppm)
Cadmium 0.774 %° 7.5E+01 5.82 220 YES
Chromium =" 1.9E+01 21 416 YES
Copper 7.8%° 43E+02 336 317 NO
Lead 171" 9E+02 154 481 YES
Mercury 0.012%° 5.2E+01 0.0624 1 YES
Nickel 104 =* 6.5E+01 677 93.9 NO
Zinc 70.2*° 6.2E+01 436 2290 YES
_ Orzanics (ppb) {ppb) {ppb)
4,4 DDE 10.5° 5.14E+05 5.39E+08 120 NO
4.4DDD 0.0064 * 1.15E+05 7.36E+04 23 NO
4,4 DDT 0.001 %" 3.02E+05 3.02E+03 5 NO
Dieldrin 0.0019 >* 2.46E+03 4.68E+02 7.1 NO
Acenapthylene 0.031° 356.5 1,105 120 NO

Total PCBs* 0.014° 3.55E+04 4.9TE+04
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Table 10-2-9
Calculated Sediment Screening Values for Wetland 5
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Potential
Parameter Standard Kd DF = 100 Detected DF = 100
- Pyrene , O 11,000° - 12E+04 - L32E+10 730 NO
Bis(2-ethylhexyl)phthalate 032 1.74E +06 5.22E+07 1,500 NO
Notes:
* = based on Aroclor-1260.

Kd for organics calculated using foc of 0.115 (numerical average of all sediment samples).

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix(USEPA, 1996¢) (second preference); Texas Risk Reduction
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory, 1984 (fourth
preference — primary reference for inorganics).

Kd = normalized partitioning coefficient.

SSL = sediment screening level.

DF = dilution factor.

a =  USEPA Freshwater Surface Water Chronic Screening Criteria (1995a).
b = FDEP Class III Water Quality Criteria (1996).

Transport Within the Wetland

Surface Water/Sediment Migration Pathway

The configuration of the wetland, along with landform analysis, indicates that surface water and
sediment movement is towards Wetland 6, and from there to Wetland 64 and the Bayou Grande.

Therefore, both sediment and surface water contaminants can remain mobile.

Sediment Leaching to Surface Water Pathway:

Seven inorganics, four pesticides, four SVOCs, three VOCs, and PCBs (see Table 10-2-9)
exceeded their SSV, but only five - cadmium, chromium, lead, mercury, and zinc exceeded their
SSL. Of these six, all but chromium were present in the corresponding surface water above
standards, validating the sediment leaching pathway. Iron was also present in surface water above
standards, but it is likely attributable to the surface water/groundwater discharge pathway. The
presence of inorganics above screening levels in sediment and surface water indicates a high

potential for partitioning from sediment to surface water.

Transport From the Wetland
Surface water and sediment can be expected to move from Wetland 5 into Wetlands 6 and 64, and

into Bayou Grande.
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10.2.4 Ecological Risk Assessment

HQs for Wetlands 5A and 5B sediment samples are presented in Tables 10-2-2 and 10-2-4. For
Wetland 5A, Phase IIA sediment sample results compared to the appropriate sediment benchmark
levels revealed HQs above 1 for cadmium (16.47, 11.8, 11.32, 6.18, and 14.85 atlocations 5A01,
5A02, 5A03, 5A04, and 5A05), chromium (1.55, 1.33, and 2.20 at locations SA01, 5SA03, and
5A05), copper (8.34, 1.52, 3.68, and 16.95 at locations 5A01, 5A03, 5A04, and 5A05),
lead (14.14,2.14, 3.68, 5.60, 12.68, and 1.61 at locations 5A01, 5A02, 5A03, 5A04, 5A05, and
5A06), mercury (7.69, 2.85, 4.15, 6.46, and 1.92 at locations 5A01, 5A03, 5A04, 5A05, and
5A00), nickel (1.48, 1.01, and 1.58 at locations SA01, SA03, and 5A05), silver (1.51at location
5A02), and zinc (18.47 and 4.77 at locations 5A01 and 5A05). Dieldrin also had a HQ above
1(3.47 and 1.18 at locations 5A01 and 5A06). 4.4'- DDD had HQs greater than 1 at sample
locations 5A02 (1.23) and 5A04 (1.89). 4,4'-DDE had a HQ above 1 (57.97) at location 5A05.
4,4'-DDT had HQs above 1 at locations 5SA04 (1.09) and SA05 (4.20). Most concentrations of
4,4'-DDT and its metabolites were below basewide levels. The PCB Aroclor-1260 had a HQ
above 1 at location SA05(4.63). Acenaphthylene had a HQ above 1 (20.44) at location 5A05.
Other PAHs with HQs above 1 occurred at sample locations 5A01, 5A05, and 5A07:
benzo(a)anthracene (1.60, 4.28, and 3.21), benzo(a)pyrene (1.58, 2.70, and 2.70), chrysene
(1.67,4.72, and 3.61), fluoranthene (2.48, 9.73, and 6.64), phenanthrene (1.27, 2.77, and 2.65),
and pyrene (1.44, 4.77, and 4.05). The phthalate ester bis(2-ethylhexyl)phthalate also had a
HQ greater than 1(8.24, 3.79, and 7.14 at locations 5A05, 5A06, and 5A07). For Wetland 5B,
Phase IIA sediment comparisons revealed HQs above 1 for cadmium (323.53), chromium (7.95),
copper (14.33), lead (15.93), mercury (5.23), nickel (5.91), silver (7.12), and zinc (9.35).
4,4'- DDD and 4,4'-DDE had HQs greater than 1 at sample location 5B02 (1.80 and 1.88).
Dieldrin also had a HQ above 1 (9.86) at location 5B02, as did the PCB Aroclor-1254 (2.45).
Wetland S5A Phase IIA surface water results revealed HQs greater than 1 for

aluminum(2.98, 10.86, 7.14, 2.37, and 1.76 at locations 5A01, 5A02, 5A04, 5A05, and SA07),
cadmium (4.13 at location 5A02), chromium (1.04 at location 5A05), copper (2.51 and 2.73 at
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locations 5A05 and 5AQ7), iron (1.35, 1.15, 1.17, and 1.71 at locations 5SA01, 5A02, 5A04, and
5A05), lead (7.78, 6.14, 11.87, 5.85, and 1.64 at locations 5A01, 5A02, 5A04, 5A05, and
5A07), and zinc (1.42, 0.79, 3.36, 1.45, and 2.69 at locations 5A01, 5A05, 5A06, and 5A07),
exceeded appropriate freshwater surface water quality criteria at Wetland 5A. Only one pesticide,
endosulfan I, was detected in surface water at Wetland 5A, below the screening criteria. No PCBs
were detected in Wetland 5A surface water samples. One SVOC, bis(2-ethylhexyl)phthalate, was
detected in Wetland 5A surface water above its screening level at four locations (6.67, 16.67, 10,
and 6.67 at locations 5SA01, 5A04, 5A05, and 5A06). Wetland 5B Phase I1A surface water results
revealed HQs greater than 1 for aluminum (23.68), cadmium (24.55), chromium (3.71),
copper (6.76), iron (2.89), lead (55.03), mercury (11.67) and zinc (2.69) at location 5SB02.
Bis(2-ethylhexyl)phthalate also had a HQ greater than 1 at location SB02 (6.67). HQs greater than

1 indicate the potential for excess risk.

Phase IIB/III

Wetland 5A was classified in Group B and sampled during Phase IIB/III. Wetland 5B was
classified with Group D. The Group D wetlands appear as man-made drainage ditches and are
in developed areas of the base. Due to their channelized features and proximity to developed
areas, they have limited ecological receptors. The Group D wetlands were eliminated for further
risk characterization and were therefore not sampled during Phase IIB/III. Color-codes, groupings

and rationale for classification are described in Section 7.

Conceptual Model

Conceptual models demonstrate contaminant interaction throughout the food chain and help in
selecting receptor species. Selected receptor species are referred to as measurement and
assessment endpoint species. Measurement endpoints, defined in Section 7.5, are used to quantify
direct impacts to those species chosen in the conceptual model. Assessment endpoints, also
defined in Section 7.5, are used to predict impacts to other species in the conceptual model not
directly measured. The conceptual model developed for Group B: Wetland 5A is shown in
Figure 10-2-2.
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Freshwater Wetland 5A is fed by surface water and groundwater sources at its western side and
is bordered by Site 30. There is a 200- to 300-foot vegetative buffer surrounding the wetland
which can provide habitat and cover for many species. The open water portion of this wetland
ranges from O to 3 feet in depth, and varies from 80-150 feet in width. Great blue herons have
been seen in this wetland. Small fish and benthic macroinvertebrates have also been seen in this
wetland, but this habitat is considered highly variable because of regular changes in water levels
due to precipitation and other physical factors. The primary functional uses of this wetland are
as habitat for a fisheries and benthic macroinvertebrates. However, this wetland is not considered
large enough to support higher trophic level fish species. No higher trophic level fish species have
been seen in Wetland 5A. A wide range of contaminants have been detected in this wetland,
including metals, PAHs, pesticides, and PCBs. However, the most prevalent contaminants from
the Phase IIA analysis were metals, which are primarily a concern from a direct toxicity
perspective.  Therefore, the conceptual model in Figure 10-2-2 focuses on benthic

macroinvertebrates and fish exposed to metal-contaminated sediment,

Sampling Location Rationale

Phase IIB/IIl samples for sediment and surface water samples toxicity analysis, sediment
chemistry, TOC, and grain size were collected from Phase IIA locations 4, 5, and 6. These
locations were selected to represent a concentration gradient across the wetland. Phase 1IB/II1
sample locations are shown on Figure 10-2-3. Three composite grab samples for benthic diversity
were collected within 10 feet of each sample location to account for spatial variability. As a
channelized drainage ditch with limited receptors, Wetland 5B was removed from further sampling
and analysis. Three surface water samples were collected from Wetland 5A for chemical analysis

and fathead minnow (Pimephales promelas) toxicity analysis.
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Ecological Risk Evaluation
Risk in Wetland 5SA was evaluated with respect to two assessment endpoints: 1) survival and
growth of macroinvertebrates associated with the benthic environment, and 2) protection of

fish viability.

Survival, Growth, and Emergence of Organisms Associated with the Aquatic Environment:
As described in Section 7.14, this assessment endpoint was evaluated using the sediment quality
triad approach (sediment chemistry, toxicity, and diversity). Table 10-2-10 compares detected
Phase IIB/III sediment concentrations to benchmark levels, and lists calculated HQs for each
parameter. DDT and its metabolites are also compared to basewide levels (see Section 6). As
shown on the tables, sediment HQ values are greater than one for a range of contaminants. At
location, 5A04, alpha-chlordane, fluoranthene, and gamma-chlordane were the greatest
contributors. At location SA0S, bis(2-ethylhexyl)phthalate, cadmium and lead were the greatest
contributors. DDT and its metabolites were detected below their basewide levels. Application
of these sediment chemistry results to the decision making triad revealed a matrix score of “+7”

for sediment chemistry.

Sediment Toxicity

Survival results in the Chironomus tentans test were 100% for location 5A-04, 100% for location
5A05, and 83% for location 5A06, as presented in Table 10-2-11. Statistical difference were
noted in the weights collected at the end of the 10-day exposure (locations SA04 2.6 mg,
5SA05 1.6 mg, and 5A06 2.8 mg when compared to the control 2.6 mg). Midge larvae were
maintained under optimum conditions for the next 18 days so emergence could be calculated. 60%
of the control larvae emerged, 75 % of the larvae from location 5A04 emerged, 50% of the larvae
from Jocation 5A05 emerged, and 75% of the larvae from location 5A06 emerged. Application
of these results to the decision making triad revealed a triad matrix score of “—” for the

toxicity test.
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Table 10-2-10 (1)
Wetland 5A
Phase lIB/lll Sediment Concentrations Compared to Benchmark Levels

Sediment
Sample Detected Benchmark Value SBV - HQ
Location Parameter Concentration (SBV) HQ Reference
041M5A0401

4.4-DDT (UG/KG) 7.2 1.19 6.05

alpha-Chlordane (UG/KG) 4.5 1.7 2.65

Anthracene (UG/KG) 16 46.9 0.34 b
Arsenic (MG/KG) 0.52 7.24 0.07 ab
Benzo(a)anthracene (UG/KG) 100 74 .8 1.34 b
Benzo(a)pyrene (UG/KG) 140 88.8 1.58 b
bis(2-Ethylhexyl)phthalate (BEHP) (UG/KG) 210 182 1.15 b
Cadmium (MG/KG) 0.42 0.68 0.62 b
Chromium (MG/KG) 4.1 523 0.08 ab
Chrysene (UG/KG) 170 108 1.57 b
Copper (MG/KG) 21.5 18.7 1.15 ab
Fluoranthene (UG/KG) 260 113 2.30 b
gamma-BHC (Lindane) (UG/KG) 0.24 0.32 0.75

gamma-Chlordane (UG/KG) 7.9 1.7 4.65

Lead (MG/KG) 54.5 30.2 1.80 ab
Mercury (MG/KG) 0.13 0.13 1.00 ab
Nickel (MG/KG) 25 159 0.16 ab
Phenanthrene (UG/KG) 97 86.7 1.12 b
Pyrene (UG/KG) 300 153 1.96 b
Zinc (MG/KG) 771 124 0.62 ab

NG

041M5A0601
4,4-DDD (UG/KG) 13 1.22 107 b

Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs

(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.



Phase lIB/lll Sediment Concentrations Compared to Benchmark Levels

Table 10-2-10 (2)
Wetland 5A

Sediment
Sample Detected Benchmark Value SBV - HQ
Location Parameter Concentration (SBv) HQ Reference
4 4-DDE (UG/KG) 3.6 2.07 1.74 b
4,4-DDT (UG/KG) 32 1.19 2.69 b
Antimony (MG/KG) 2 12 0.17 a
Cadmium (MG/KG) 1.2 0.68 1.76 b
Chromium (MG/KG) 244 52.3 0.47 ab
Copper (MG/KG) 25.6 18.7 1.37 ab
Dieldrin (UG/KG) 1.4 0.72 1.94 b
Endrin (UG/KG) 1.1 33 0.33
Fluoranthene (UG/KG) 16 113 0.14
Lead (MG/KG) 75.5 30.2 2.50 ab
Mercury (MG/KG) 0.06 0.13 0.46 ab
Nickel (MG/KG) 1.8 15.9 0.1 ab
Zinc (MG/KG) 103 124 0.83 ab

Notes:
USEPA Screening Concentration for Sediment - EPA SSVs
FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.

(a)
(b)
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Table 10-2-11
Toxicity Test Results
Wetland 5 Sediment
Site % Survival Weight (mg) Emergence Triad Matrix Scoring
Control (negative) 100 2.6 60%
Wetland 5 (5A-04) 100 2.6 75% —
Wetland 5 (SA-08). 1000 16 50% S
Wetland 5 (5A-06) 83 2.8 75% —
Note:
* = Statistically significant difference from control popuiation.

Benthic Diversity in Sediment

Sediment samples were also sorted for benthic diversity. Sample locations 5A04, 5A05, and 5A06
contained a diverse representation of palustrine organisms. Sample location 5SA04 was dominated
by Limnodrilus species and Tubifex tubifex, both of which are oligocheates. Location 5A05
exhibited a higher diversity (3.16), than locations 5A04 (2.56), and 5A06 (2.43). Benthic
diversity results and application to the toxicity test results are presented in Table 10-2-12,
Application of these results to the decision making triad revealed a triad matrix score of “—” for
the benthic diversity test.

Table 10-2-12

Benthic Diversity Results and Application to the Triad Matrix
Wetland 5 Sediment

Site Shannon-Weiner Diversity Pielow’s Evenness Margalel’s Richness Triad Matrix Scoring

Wetland 5 (5A-04) 2.56 L1l 9.76 -
Wetland 5 (5A-05) 3.16 1.37 9.74 —
Wetland 5 (5A-06) 2.43 1.25 6.88 -

Decision Making Triad Evaluations
Based on the ecological risk evaluation performed at Wetland 5, sediment results can be scored

via the decision making triad, and the overall condition of the wetland for sediment can be
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determined. Table 10-2-13 presents the interpretation of the triad analysis for the Wetland 5
Phase IIB/III sediment samples.

Table 10-2-13
Triad Analysis Interpretation
Wetland 5 Sediment
Location Sediment Chemistry Toxicity Test Benthic Assessment Interpretation

b ' Contaminanis’aré not
Lt bioavailable.
Wetland 5 (5A-05) + — — Contaminants are not

bioavailable.
S Wedand 5 (SA06) . e ot : — Contaminarits aré tiot
S e B : SRS e bicavailable,

Condition number 3 denotes that Wetland 5 sediments are acceptable and no further action is
recommended for sediment for this wetland. Based on the results of the chemistry and toxicity
data, condition number 3 exists. This can now be applied to the Simplified Decision Flow Chart

for Sediments, as discussed in Figure 7-2.

Protection of Fish Viability:
This assessment endpoint was evaluated using two lines of evidence. Direct comparison of tissue
residue concentrations to toxic effects thresholds, was not evaluated in Wetland 5A because the

shallow water depth does not support upper trophic level species.

Surface Water Toxicity

One line of evidence was toxicity testing of the fathead minnow (Pimephales promelas). The
endpoints for this test were survival and growth, which is measured by weight. Fathead minnow
test results were 97.5% survival for the fish exposed to location 5A06, and 100% survival for fish
at locations 5A04 and 5A05 including control organisms. Weights differed slightly, with a
statistically significant difference noted for fish exposed to locations 5A05 (0.43 mg) and
location 5A06 (0.46) when compared to fatheads exposed to location 5A04 (0.49 mg) and the

control (0.58 mg). Toxicity results are shown in Table 10-2-14. Application of these results to
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the decision making triad discussed Section 7.14 revealed a triad matrix score of “—7 for the

fathead minnow test.

Table 10-2-14
Fathead Minnow Chronic Bioassay Results
Wetland 5 Surface Walers

% Survival Weight (mg) Matrix Scoring
Wetland 5 (5A-04) 100 0.49 -
| Wellind 5 (A05) e 043 =
Wetland 5 (5A-06) 97.5 0.46° —
Note:
* = Staristically significant difference from control population.

Surface Water Chemistry

A second line of evidence, comparison of surface water contaminants to HQ values, shows that
the HQ value of 1 was exceeded for several metals, particularly lead. Comparisons are provided
in Table 10-2-15. Application of surface water chemistry results to the decision making matrix
revealed a score of “+” for surface water chemistry. Table 10-2-16 presents the interpretation
of the analysis for the Wetland 5 surface water sample. Based on the results of the chemistry and
toxicity data, condition number 3 exists. This can now be applied to the Simplified Decision
Flow Chart for Surface Water, as discussed in Figure 7-3. Condition number 3 denotes that
Wetland 5 surface water is acceptable and no further action is recommended for surface water for

this wetland.
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Table 10-2-16
Matrix Analysis Interpretation

Wetland 5 Surface Water
Location Water Chemistry Toxicity Test Interpretation
Wetland 5 SAD4) Lo e - Contaminants are not Biqavgnaﬁgé.:
Wetland 5 (5A-05) + — Contaminants are not bioavailable.
Wetland 5 (5A-06) T T - V Contammants kare:kno;; bloavallable,

10.2.5  Human Health Risk Assessment

10.2.5.1 Samples Included

Sediment

041M5A0101, 041M5A0201, 041M5A0301, 041M5A0401, 041MS5A0501, 041M5A0601,
041M5A0701, 041M5B0101, 041M5B0201

Surface Water
041W5A0101, 041W5A0201, 041W5A0401, 041W5A0501, 041W5A0601, 041W5A0701,
041W5B0201

10.2.5.2 Current and Future Land Use

The area may be used by Navy and civilian personnel who happen to be in the area for work
related duties or children who find the area attractive. No routine grounds maintenance activities
have been reported in this area, therefore, the maintenance worker scenario was not included in
this risk assessment. There is no recreational or fishing use. The adolescent trespasser scenario

was considered conservatively representative of potential exposure populations for this wetland.
10.2.5.3 Fish COPCs Identified

No fish tissue data were available for this wetland, and this exposure pathway would likely be

incomplete; therefore, no COPCs were identified.
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10.2.5.4 Sediment COPCs Identified
As shown in Table10-2-17, the following COPC was identified:

. Lead

10.2.5.5 Surface Water COPCs Identified

As shown in Table 10-2-18, the following COPCs were identified:

e Lead
e  Vinyl chloride

10.2.5.6 Risk Characterization

Adolescent Trespasser

Table 10-2-19 summarizes risk estimates for the surface water pathways. Vinyl chloride was the

only contributor to risk estimates for the surface water pathway. The cumulative risk estimated

for this wetland is 1.9E-6. Vinyl chloride was identified as a COC for surface water based on its

contribution to cumulative risk estimates for this wetland.

Lead Risk Characterization

A conservative exposure scenario was developed to assess the significance of surface water

concentrations of lead at Wetland 5. This scenario involves a child (age 6 to 7) who accompanies

an older sibling to the wetland one day a week for a year. Exposure to Wetland 5 sediment and

surface water was considered additional to those they typically encountered at the child's home.
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84742 | Drrbulyiptinalate gt G41MRAJSY | 1 4 g ] 4DaB2 - 140000 || 100.00 109 NA 32000900 780000 N A o] BSL
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{Scenario Timeframe: Current and Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Wetlands $A and 58
Surface Water

TAoLE 10-2-18

NAS PENSACOLA SITE 41

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

(1) o) @ 3) “) (5)
Minimum Minimum Maximum Maximum Location of Maximum| Detection Range of Concentration Background AdOlSeilsecem Tap Water Potential z::‘::r:liza'ﬁ:
CAS Numbe Chemical Concentration | Qualifier Concentration Qualifier Units Concentration Frequency | Detection Limits Mean Used for Value Trespasser RBC ARARITBC | COPC Flag Delection or
Screening PRG Source Selection
75343 [1,1-Dichloroethane 1.00 3.00 uG/iL 041W5B0201 2 /17 NAV 2.00 3 N/A 7300 80 N N/A NO BSL
95578 |2-Chiorophenol 1.00 J 1.00 J UG/L 041W5B0201 1707 NAV 1.00 1 N/A 82 18 N N/A NO BSL
59507 [4-Chloro-3-methylphenol 1.00 J 1.00 J UG/L 041W5B0201 177 NAV 1.00 1 N/A N/A N/A N/A NO NTX
67641 |Acetone 8.00 J 9.00 J UG/L 041W5A0601 2 17 NAV 8.50 9 N/A 21000 370 N N/A NO BSL
7429905 |Aluminum (Al) 153.00 J 2060.00 UG/LL 041W5B0201 8 / 7 NAV 707.33 2060 N/A 120000 3700 N N/A NO BSL
7440360 |Antimony (Sb) 3.10 J 3.10 UGIL 041WS5A0501 1 /7 NAV 3.10 31 N/A 48 1.5 N N/A NO BSL
7440393 {Barium (Ba) 13.60 J 41.40 UG/LL 041W5A0101 7 1 7 NAV 26.79 41.4 N/A 8300 260 N N/A NO BSL
75274 |Bromodichloromethane 2.00 2.00 UG/L 041WS5A0601 1 /77 NAV 2.00 2 N/A 110 0.17 C N/A NO BSL
7440439 |Cadmium {Cd) 3.20 J 19.00 UG/L 041W5B0201 2 /7 NAV 11.10 19 N/A €0 1.8 N N/A NO BSL
7440702 |Calcium (Ca) 5460.00 28600.00 UG/L 041W5A0501 7 /7 NAV 15637.14 28600 N/A N/A N/A NIA NO EN
67663 |Chloroform 1.00 1.00 UG/L 041W5A0601 1 /17 NAV 1.00 1 N/A 730 0.15 C N/A NO BSL
7440473 |Chromium (Cr) 11.40 40.80 UG/L 041W5B0201 2 17 NAV 26.10 40.8 N/A 360 1.1 N N/A NO BSL
7440484 {Cobait (Co) 3.00 3.90 J UG/L 041W5B0201 2 /7 NAV 3.45 39 N/A 7100 220 N N/A NO BSL
7440508 {Copper (Cu) 7.20 J 52.70 UG/L 041W5B0201 4 /7 NAV 25.20 527 N/A 4800 150 N N/A NO BSL
124481 |Dibromochloromethane 2.00 2.00 UG/L 041W5A0601 1 17 NAV 2.00 2 N/A 200 0.13 C N/A NO BSL
959988 |Endosulfan i 0.03 J 0.03 UG/L 041W5A0101 1 17 NAV 0.03 0.03 N/A 780 22 N N/A NO BSL
7439896 {Iron (Fe) 357.00 J 2890.00 UG/LL 041W5B0201 7 17 NAV 1368.14 2890 N/A N/A N/A N/A NO EN
7439921 |Lead (Pb) 2.80 J 94.10 UG/L 041W5B0201 6 / 7 NAV 25.17 94.1 N/A 15 15 N TTAL YES ASL
7439954 [Magnesium (Mg) 2090.00 J 6710.00 UG/L 041W5A0501 7 /7 NAV 3294.29 6710 N/A N/A N/A N/A NO EN
7439965 |Manganese (Mn) 2050 109.00 UG/IL 041W5B0201 7 17 NAV 57.20 109 N/A 2400 73 N N/A NO BSL
7439976 |Mercury (Hg) 0.14 J 0.14 UG/L 041W5B0201 1t 77 NAV 0.14 0.14 N/A 36 11 N N/A NO BSL
621647 |N-Nitroso-di-n-propylamine 1.00 J 1.00 UG/L 041W5B0201 1107 NAV 1.00 1 N/A 1.1 0.0096 C N/A NO BSL
7440097 |Potassium (K) 1050.00 J 5580.00 UG/L 041W5A0501 7 17 NAV 2592.86 5580 N/A N/A N/A N/A NO EN
129000 (Pyrene 2.00 2.00 UG/L 041W5B0201 1 77 NAV 2.00 2 N/A 54 110 N N/A NO BSL
7440235 |Sodium (Na) 7710.00 21300.00 UG/ 041W5A0501 7 1 7 NAV 12290.00 21300 N/A N/A N/A N/A NO EN
7440280 |Thallium (T1) 3.50 J 3.50 UG/L 041W5A0101 t /7 NAV 3.50 3.50 N/A 8.3 0.26 N N/A NO BSL
79016 |Trichloroethene 10.00 10.00 UG/ 041W5B0201 1 17 NAV 10.00 10 N/A 280 16 C N/A NO BSL
7440622 [Vanadium (V) 4.80 J 5.20 J UG/L 041W5B0201 2 17 NAV 5.00 52 N/A 830 26 N N/A NO BSL
75014 [Vinyt chloride 6.00 6.00 UG/L 041W5B0201 1 77 NAV 6.00 6 N/A 31 0019 C N/A YES ASL
7440666 |Zinc (Zn) 55.80 236.00 UG/L 041W5A0601 5 7 7 NAV 136.44 236 N/A 36000 1100 N N/A NO BSL
117817 |bis(2-Ethylhexyl)phthalate (BEHP) 2.00 J 5.00 UG/L 041W5A0401 5 /7 NAV 2.80 5 N/A 110 4.8 C N/A NO BSL
156592 |cis-1,2-Dichlorosthene 1.00 1.00 UG/L 041W5A0601 1/ 7 NAV 1.00 1 N/A 670 6.1 N N/A NO BSL
(1) Minimu di ted Definitions; N/A = Not Applicable

{2) Maximum concentration used as screening vaiue.

(3) PRGs for adolescent site respasser scenario calculated using equations and parameters presented in Section 8 of this report.

(4) Tap Water RBCs are presented in Region Ili Risk-Based Concentration Tables, (JSEPA, 1998).
{5) Ralionale Codes

Selection Reason:
Deletion Reason:

Above Screening Levels (ASL)
Below Screening Levels (BSL)

Background Levels (BKG)
Essential Nutrient (EN)
No Toxicity Information (NTX)

NAV = Not Available

COPC = Chemical of Potential Concern

ARAR/TBC = Applicable or Releveant and Appropriate Requirement/ To Be Considered
J = Estimated Value

C = Carcinogenic

N = Noncarcinogenic

TTAL = Treatment Technique Action Level




TABLE 10-2-19
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
NAS PENSACOLA SITE 41

Scenario: Timeframe: Current and Future

Medium; Surface water

Exposure Medium:  Surface water
Exposure Point. Wetlands 5A and 5B
Receptor Population:  Trespasser

Receptor Age: Adolescent

EPC Selected for

Exposure | Chemical of Potential | Medium Medium | Route EPC Hazard Intake Intake Cancer Slope | Slope Factor
Route Concern EPC Value | EPC Units Value Calculation (Cancer) | (Cancer) Units Factor Units Cancer Risk
Ingestion  |Vinyl chloride 0.0086 MG/L N/A M 3.53E-07 mg/kg-day 1.9 (mg/kg-day)'| 6.71E-07
Dermal Vinyl chloride 0.006 MG/L N/A M 5.36E-07 mg/kg-day 2.378 (mgfkg-day)'| 1.27E-06
Total Risk 1.94E-06

EPC = Exposure Point Concentration
MG/L = Milligram per Liter

M = Medium-specific EPC selected for risk calculation.
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This additional exposure was presented as an “alternate” source within the constructs of the
Lead Model. The standard default assumptions in the Lead Model were retained to simulate
background exposures, in order to provide a conservative estimate of daily intake from sources

unrelated to Wetland 5.

The assumption was made that this child would incidentally ingest 0.05 liters of surface water and
100 mg of sediment during every visit, represented in the Lead Model as an alternate source. The
bioavailability of lead ingested from the alternate source (Wetland 5 sediment and surface water)
was equal to that of drinking water lead ingested from the standard residential default source.
Assuming incidental ingestion of 0.05 liters of surface water and 100 milligrams of sediment once
per week with a lead concentrations of 94.1 ug/L (surface water) and 481 mg/kg (soil), the annual
alternate source exposure was estimated to be 7.52 ug lead/day. Table 10-2-19 presents the lead

model output for a child 6 to 7 years old under these exposure conditions.

Figure 10-2-4 shows the probability percentage of blood lead levels for the hypothetical child
receptor. Based on this model output, the geometric mean blood level is estimated to be
3.3 ug/dL, and the probability of blood lead levels in excess of 10 ng/dL is 0.82%. USEPA
generally considers media concentrations that result in probability percentage estimates of 5% or
less sufficiently protective of potential child receptors. As a result, sediment and surface water
lead concentrations at Wetland 5SA would not require specific action under the hypothetical

exposure scenario.

10.2.5.7 Remedial Goal Options

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to
RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Vinyl chloride was the only COC identified
at this wetland. Because vinyl chloride was identified as a COC for surface water based only on
cancer risk estimates, only risk based RGOs were developed. The maximum vinyl chloride
conéentration of 0.006 mg/L in surface water resulted in a risk estimate of 1.94E-6, as shown in
Table 10-2-20. Using a linear ratio, 0.0031 mg/L would correspond with a target risk of 1E-6.
Therefore, 0.031 mg/L and 0.31 mg/L represent target risks of 1E-5 and 1E-4, respectively.

10-2-41



Final Remedial Investigation Report
NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
Augusr 31, 2000

Table 10-2-20
Lead Model (Version 0.99d) Inputs and Results
NAS Pensacola, Wetland 5
Pensacola, Florida

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of outdoor.

Other AIR Parameters:
Age Time Qutdoors (hr)  Vent. Rate (m3/day)  Lung Abs. (%)
0-1 1.0 2.0 32.0
1-2 2.0 3.0 32.0
23 3.0 5.0 32.0
34 4.0 5.0 320
4-5 4.0 5.0 32.0
5-6 4.0 7.0 32.0
6-7 4.0 7.0 32.0

DIET: DEFAULT
DRINKING WATER Conc: 4.00 zg Pb/LL DEFAULT
WATER Consumption: DEFAULT

SOIL & DUST:
Soil: constant conc.

Dust: constant conc.

Age Soil (ug Pb/g)  House Dust (ug Pb/g)

0-1 200.0 200.0
1-2 200.0 200.0
2-3 200.0 200.0
34 200.0 200.0
4-5 200.0 200.0
5-6 200.0 200.0
67 200.0 200.0

Additional Dust Sources: None DEFAULT
Alternative Source Intake: Wetland 5A sediment and surface water
6-7: 7.52 ug Pb/day

MATERNAL CONTRIBUTION: Infant Model
Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOQD Fb and Pb UPTAKES:
Blood Level  Total Uptake  Soil+Dust Uptake Diet Uptake Water Uptake Alt. Source Uptake Air Uptake

YEAR (ug/dL) (ug/day) (uglday) (ug/day) (ug/day) (ug/day) (ug/day)
0.5-1: 4.1 7.60 4.68 2.54 0.37 0.00 0.02
1-2: 4.5 10.93 7.36 2,63 0.91 0.00 0.03
2-3: 4.2 11.44 7.44 2.98 0.96 0.00 0.06
34 4.0 11.48 7.53 2.90 0.99 0.00 0.07
4.5; 3.4 9.65 5.69 2.85 1.04 0.00 0.07
5-6: 3.0 9.39 5.16 3.03 111 0.00 0.09
6-7: 33 12.88 4.82 3.3 1.11 3.55 0.09
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Figure 10-2-4 Probability Plots for Blood Lead Levels Wetland 5
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10.2.6  Conclusions and Recommendations

Wetland SA was sampled as a Group B wetland during Phase IIB/III. Wetland 5B was classified
with Group D. The Group D wetlands appear as man-made drainage ditches and are in
developed areas of the base. Due to their channelized features and proximity to developed areas,
they have limited ecological receptors. As proposed in the approved RI/FS SAP Addendum,

(EnSafe, 1997), Wetland 5B was eliminated for further ecological risk characterization.

Phase IIB/III assessment endpoint and triad analyses revealed that sediment and surface water were

acceptable at Wetland SA.

The HHRA identified lead as a sediment COPC, and lead and vinyl chloride as surface water
COPCs at Wetlands 5A and 5B. No fish tissue COPCs were identified for these wetlands. Only
vinyl chloride in surface water was considered under the adolescent trespasser scenario, based on
its contribution to cumulative risk estimates for this wetland. Under USEPA guidelines, sediment
and surface water lead concentrations at Wetland 5A would not require specific action under the
hypothetical exposure scenario. Since Wetlands 5A and 5B have no recreational value for
swimming, the potential for incidental ingestion of surface water is considered low. Also, these
wetlands have generally restricted public access. Because of the limited overall ecological risk at
Wetlands 5A and 5B, the restricted access to human trespassing within these areas, and the limited
potential for surface water ingestion by adolescent trespassers, no further action is recommended

for Wetlands 5A and 5B.
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10.3 Wetland 3
10.3.1 Site Description
Wetland 3 lies west of the A.C. Read golf course, on the northeastern edge of Site 1. Wetland 3

drains via a culvert running under John Tower Road, and beneath a golf course fairway into

Wetland 4D.

Parsons and Pruitt (USEPA, 1991) described this area as a palustrine system with predominantly
scrub-shrub emergent vegetation. The area contains sweet bay magnolias (Magnolia virginiana),
cattails (Typha latifolia), and sawgrass (Cladium jamaicense). A shallow sheet flow of water
drains from the southwest to the northeast across this wetland, before discharging into
Wetland 4D. Groundwater seepage and surface water drainage occurs in this area, and the
presence of iron is visibly apparent. Surface water at this wetland ranges from 0.25 to about

1 foot in depth. Sediment is highly organic, with TOC detected up to 24 %.

The IR site potentially affecting Wetland 3 is Site 1 (Sanitary Landfill), used from the mid-1950s
until 1976 as the predominant disposal site for all solid wastes generated on the base
(NEESA, 1983). The Site 1 RI report (E/A&H, 1996) determined that the groundwater sample
collected from the monitoring well closest to Wetland 3 exceeded surface water criteria. Based
on this exceedance, a groundwater interception trench is currently being installed upgradient of
the wetland to prevent the shallow groundwater from discharging to the wetland. The recovered

groundwater will be discharged to the sewer line for treatment at the wastewater treatment plant.

10.3.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-3-1 denotes

the Phase IIA Wetland 3 sampling locations.
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Final Remedial Investigation Report
NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
August 31, 2000

Sediment

Nineteen metals plus cyanide were detected in Wetland 3 sediment samples. Six metals — arsenic
(12.8 ppm, 35.5 ppm, and 27.1 ppm at locations 0302, 0303, and 0307), cadmium
(2.2 ppm, 5.8 ppm, 2.9 ppm, 2.0 ppm, 1.8 ppm, and 72.7 ppm at locations 0101, 0302, 0303,
0305, 0306, and 0307), chromium (196 ppm at location 0307), copper (68.8 ppm at
location 0307), lead (36.3 ppm and 101 ppm at locations 0101 and 0302), and zinc (297 ppm at
location 0307) — exceeded sediment benchmark levels at Wetland 3. Thirteen pesticides were
detected in Wetland 3 sediment samples: 4,4'- DDT and its metabolites, aldrin, alpha/beta/delta-
BHC, dieldrin, endosulfan sulfate, endrin/endrin ketone, and alpha/gamma-chlordane. 4,4'-DDD
(400 ppb), 4,4'-DDE (120 ppb), and 4,4'-DDT (220 ppb) exceeded basewide levels at
sample location 0103. All other concentrations of 4,4'-DDT and its metabolites were below

basewide levels.

Alpha-chlordane exceeded its sediment benchmark level (1.7 ppb) at location 0103 (2.2 ppb).
Dieldrin exceeded its benchmark level (0.72) ppb at location 0302 (6.0 ppb). The PCB
Aroclor-1260 at location 0302 (350 ppb) also exceeded its sediment screening level (21.6 ppb).
Twenty-one SVOCs were detected in Wetland 3 sediment samples, many of which were high- and
low-molecular weight PAHs. Other SVOCs detected included four different phthalate esters, as
wellas 1,2- and 1,4-dichlorobenzene. Four PAHs exceeded sediment benchmark levels, including
acenaphthene (98 ppb) at location 0303, benzo(a)pyrene (180 ppb) at location 0307, and fluorene
(95 ppb) and naphthalene (160 ppb) at location 0303. The phthalate ester
bis(2-ethylhexyl)phthalate also exceeded its benchmark level at locations 0305 (210 ppb) and 0307
(270 ppb), respectively. Five VOCs were detected at Wetland 3 including 2-butanone, acetone,

benzene, chlorobenzene, and toluene. Acetone is a common laboratory contaminant.

10-3-2
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Table 10-3-1 shows the Wetland 3 Phase IIA sediment sample results (frequency of detection,
range of detected concentrations, and average detected concentration). Table 10-3-2 compares
detected concentrations at each sample location to sediment benchmark levels, and lists calculated
HQs for each parameter. Only the detected parameters with benchmark levels are presented in

Table 10-3-2. The HQs will be discussed further in the ecological risk section.

Table 10-3-1
Phase 11A Detected Concentrations in Wetland 3 Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
Inorganics (mg/kg)
Aluminum (Al) 10/10 426 - 25600 4517.9
Antimony (Sb) 3/10 0.23-24 1.02
Arsenic (As) 9/10 0.56 - 35.5 9.63
Barium (Ba) 10/10 1.6 - 438 53.19
Cadmium (Cd) 7110 0.52-72.7 12.56
Calcium (Ca) 10/10 350 - 31800 7325.99
Chromium (Cr) 10/10 1.5-196 26.13
Cobalt (Co) 1/10 25 2.5
Copper (Cu) 5/10 2.2-68.8 19.91
Cyanide (CN) 2/10 1.5-5.1 3.3
Iron (Fe) 10/10 1940 - 386000 60030
Lead (Pb) 10/10 2.4-101 20.61
Magnesium (Mg) 9/10 23.2-1420 272.79
Manganese (Mn) 10/10 2.3-1270 152.08
Nickel (Ni) 1/10 0.78 0.78
Potassium (K) 7/10 10.9 - 468 97.24
Selenium (Se) 3/10 0.44 -2 1.41
Sodium (Na) 6/10 4.5-291 102.2
Vanadium (V) 10/10 1.2-160 21.24
Zinc (Zn) 10/10 1.2 - 297 37.42
Pesticides and PCBs (ug/kg)
4.4'-DDD 10/9 1.3 - 400 49.11
4,4'-DDE 7/9 0.84 - 120 21.59
4,4'-DDT 9/9 . 0.32-220 27.08
Aldrin 3/9 0.23-1 0.64
.alpha-Chlordane S Co e 819 ' : 0:17-2.2 , 2. 096
al

ha-BHC 3/9 0.19-1.2 0.61

“Aroclor-126 : 5

beta-BHC _ 119 0.7 07
delta-BHC' s v 209 ©10.18-0.25 By
Dieldrin 1/9 6 6
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Table 10-3-1
Phase I1A Detected Concentrations in Wetland 3 Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
Pesticides and PCBs (ug/kg)
Endosulfan suifate - 2/9 1.5-1.7 1.6
Endrin 4/9 ) 0.53 - 1.8 1.16
Endrin ketone 1/10 ’ 1.4 ~ B
_gamma-Chlordane 379 0.11-1.7 0.78
SYOCs (ugikg) —
1,2-Dichlorobenzene 1/10 : 410, ' 410
1,4-Dichlorobenzene 4/10 58 - 1400 754.5
Acenaphthene 1/10 98 . 98.
_SVOCs (ug/kg) continued
Benzo(a)anthracene 1/10 23 23
Benzo(a)pyrene 2/10 48 - 180 114
Benzo(b)fluoranthene 1/10 85 85
Benzo(g,h,iperylene 1/10 36 46
Benzo(k)fluoranthene 1/10 27 27
Butylbenzylphthalate 1/10 23 23
Chrysene 1/10 32 32
Di-n-butylphthalate 2/10 36-77 56.5
Di-n-octyl phthalate 2/10 45 - 45 45
Diethylphthalate 1/10 47 47
Fluoranthene 1/10 46 46
Fluorene 1/10 85 95
Indeno(1,2,3-cd)pyrene 1/10 31 31
Naphthalene 1/10 160 160
Phenanthrene 1/10 24 24
Phenol 1/10 55 55
Pyrene 1/10 43 43
bis{2-Ethylhexylphthalate (BEHP) 4/10 76 - 270 161
VOCs (ug/kg) e — n
2-Butanone (MEK) /7 180 180
Acetone 1/8 1100 1100
Benzene 2/10 18-34 26
Chlorobenzene 6/10 2-620 182.33
Toluene 1/i0 2 2
Notes:

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected.
All results are in micrograms per kilogram (ug/kg) or pars per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or
parts per million (ppm). '
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Table 10-3-2 (4)

Wetland 3
Phase llA Sediment Concentrations Compared to Benchmark Levels
Sediment
Sample Detected Benchmark Value SBV - HQ
Location Parameter Concentration (SBV) HQ Reference
Chromium (MG/KG) 196 52.3 3.75 ab
Copper (MG/KG) 68.8 18.7 3.68 ab
Lead (MG/KG) 18.7 30.2 0.62 ab
Zinc (MG/KG) 297 124 2.40 ab
Notes:

(a) USEPA Screening Concentration for Sediment - EPA SVVs
(b} FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.
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Surface Water

Surface water samples were collected at locations 0101, 0102, 0103, 0301, 0302, 0303, and 0304.
Sixteen metals were detected in Wetland 3 surface water samples. The surface water quality
criteria for aluminum (87 ppb) and iron (1,000 ppb) were exceeded at all seven sample locations
(170 ppb and 8,080 ppb at location 0101, 175 ppb and 8,430 ppb at location 0102, 98.6 ppb and
7,810 ppb at location 0103, 149 ppb and 17,900 ppb at location 0301, 2,150 ppb and 59,600 ppb
at location 0302, 951 ppb and 176,000 ppb at location 0303, and 211 ppb and 21,500 ppb at
location 0304). Cadmium (3.4 ppb) and lead (20.3 ppb) exceeded criteria at sample location 0302,
while at sample location 0303, cadmium (3.8 ppb), copper (9.6 ppb), and lead (7.1 ppb) exceeded
criteria. Lead (1.9 ppb) was also exceeded at sample location 0103. Endrin ketone, was detected
at location 0302 at a concentration (0.25 ppb) above its surface water criteria (0.0023 ppb).
Aroclor-1260 (0.5 ppb) was also detected at location 0302 above its criteria (0.014 ppb).
Three SVOCs, naphthalene, and 1,2- and 1,4-dichlorobenzene were detected in Wetland 3
surface water below their respective water quality criteria. Four VOCs were detected in
Wetland 3 surface water, including benzene, chlorobenzene, methylene chloride, and
cis-1,2-dichloroethene. No VOCs exceeded any surface water quality standard. Methylene

chloride is a common laboratory contaminant.

Table 10-3-3 shows the Wetland 3 Phase IIA surface water sample results (frequency of detection,
range of detected concentrations, and average detected concentration). Table 10-3-4 compares
detected concentrations at each sample location to surface water quality criteria and lists calculated
HQs for each parameter. Only the detected parameters with water quality criteria are presented

in Table 10-3-4. The HQs will be further discussed ecological risk section.
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Table 10-3-3
Phase 11A Detected Concentrations in Wetland 3 Surface Water
Freguency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
Jnorganics (ug/L)
Aluminum (Al) C 17 98.6 - 2150 . 557.8
Antimony (Sb) 217 3-33 3.15
Arsenic (As) ' 4/7 2.7-48.9 18
Barium (Ba) 717 27.6 - 56.8 37.61
Cadmium (Cd) 21T . 34-38 3.6
Calcium (Ca) m 22900 - 32600 27800
Chromium (Cr) 217 . 87-93 9
Copper (Cu) 2/7 4.7-9.6 7.15
Tron (Fe) 11 7810 - 176000 42760
Lead (Pb) 317 1.9-20.3 9.77
Magnesium (Mg) 717 1540 - 2320 2170
Manganese (Mn) 1 127 - 265 167.43
Potassium (K) 117 1380 - 1950 1625.711
Sodium (Na) 77 5770 - 7420 6522.86
Vanadium (V) 47 22-11.1 6.125
Zing (Zn) 1/7 10.4 10.4
Pesticides and PCBs (ug/L)
Aroclor-1260 1 0.5 0.5
Endrin ketone /7 0.25 0.25
SVOCs (ug/L)
Naphthalene 177 1 1
1,2-Dichlorobenzene 177 1 1
1,4-Dichlorobenzene 6/7 2-10 4
VOCs (ug/L)
Benzene 517 1-3 1.8
Chlorobenzene 6/7 3-30 12.17
Methylene chloride 217 120 660
cis-1,2-Dichloroethene 1/7 1 [
Nete:

All results are in micrograms per liter (ug/L) or parts per billion (ppb).
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Table 10-3-4(2)
Wetland 3
Phase HHA Surface Water Concentrations Compared to Water Quality Criteria

Sample Detected Water Quality Criteria
Location Parameter UOM Concentration Criteria HQ Reference

Freshwater

041W030401 Freshwater

1,4-Dichlorobenzene UG/L 4.0 11.2 0.35714 a
Aluminum UG/L 211.0 87.0 2.42529 a
Antimony UG/L 3.0 160.0 0.01875 a
Arsenic UG/L 32 50.0 0.064 b
Benzene UG/L 3.0 53.0 0.0566 a
fron UG/L 21,500.0 1,000.0 21.5 ab
Naphthalene UG/L 1.0 62.0 0.01613 a
Notes:

(a) USEPA Water Quality Criteria (1995)
(b) FDEP Class il Water Quality Criteria (1996)
Some of the numbers in the table may vary because of rounding.



Final Remedial Investigation Report
NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
August 31, 2000

10.3.3 Fate and Transport

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the
conceptual model presented in Section 9: surface water/sediment transport into the wetland;
groundwater discharge into the wetland; sediment/surface water transport within the wetland,
sediment leaching to surface water within the wetland; and surface water/sediment transport from
the wetland. Because sediment transport and storm water runoff data are lacking, the evaluation
is qualitative in nature. The method of evaluating leaching from sediment to surface water was
presented in Section 9. Table 10-3-5 presents those contaminants present in sediment above
benchmark levels and their calculated SSLs. Contaminants present in surface water above

water quality criteria are presented in Table 10-3-4.

Transport Into the Wetland
Surface Water/Sediment Pathway
Based on landform and watershed analysis, the following sources can contribute contamination to

Wetland 3 through this pathway:

. Potential storm water runoff and sediment entrainment from Site 1.

Sediment contaminants above benchmark levels (see Table 10-3-5) validate this sediment transport
pathway, and by inference surface water as well. Additionally, four inorganics and one organic

were present in surface water above criteria, further validating the pathway.

Groundwater Discharge Pathway
Based on potentiometric analysis, Site 1 is the primary potential source that would directly
contribute contamination to Wetland 3 through this pathway. Contamination found in groundwater

validates this pathway.
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Table 10-3-5
Calculated Sediment Screening Values for Wetland 3

USEPA or FDEP Maximum Leaching

Surface Waler SSL Concentration Potential

Parameter Standard Kd DF = 100 Detected DF = 100

Inorganics (pph) (ppm) (ppm)
Arsenic 50" 2.9E+01 146 355 NO
Cadmium 0.774*° 7.5E+01 5.82 727 YES
Chromium 1=* 1.9E+01 21.1 196 YES
Copper 7.8%° 4.3E+02 336 68.8 NO
Lead 1.71*? 9E+02 154 101 NO
Zinc 70.2 ** 6.2E+01 436 297 NO
Organics (pph) (ppb) (pph)
4,4 DDE 10.5* 2.55E+05 2.68E+08 120 NO
4,4 DDD 0.0064 * 5. 7TE+(4 3.65E+04 400 NO
4,4DDT 0.001*° 1.50E+-05 1.50E+04 220 NO
Dieldrin 0.0019*° 1.22E+03 2.32E+02 6 NO
Acenaphthene 17° 4.45E+02 1.5TE+05 98 NO
Benzo(a)pyrene 0.031° 5.83E+04 1.81E+05 180 NO
Fluoranthene 39.8* 6.12E+03 2.4E+07 46 NO
Naphthalene 62’ 1.14E+02 7.07E+05 160 NO
Bis(2-ethylhexy!)phthalate 03° 8.62E+05 2.59E+07 270 NO
Notes:

Kd for organics calculated using foc of 0.057 (numerical average of all sediment samples).

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix(USEPA,1996¢) (second preference); Texas Risk Reduction
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory,
1984 (fourth preference — primary reference for inorganics).

Kd = normalized partitioning coefficient.

SSL = sediment screening level.

DF = dilution factor.

a = USEPA Freshwater Surface Water Chronic Screening Value (1995a).
b =  FDEP Class IIl Water Quality Criteria (1996).
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Transport Within The Wetland

Surface Water/Sediment Migration Pathway

The configuration of the wetland, along with landform analysis, indicates that surface water and
sediment transport will occur to the north towards a culvert draining into Wetland 4, and from
there into Bayou Grande. Surface water and sediment can therefore be considered to be mobile,

and the pathway valid for this wetland.

Sediment Leaching to Surface Water Pathway

Nine organics — four pesticides and five semivolatiles — and six inorganics exceeded their SSV
(see Table 10-3-5), but only two — cadmium and chromium — exceeded their calculated SSLs
(see Table 10-3-5). Cadmium was also present in the corresponding surface water above
standards, indicating a high potential for this pathway. In surface water, parameters above
standards included PCBs, copper, iron, and lead. These additional parameters are attributable to
the surface water/groundwater discharge pathway from Site 1. Because cadmium was detected in
sediment above its SSL and in surface water above standards and chromium exceeded its SSL, the

pathway is considered valid, with a high potential for partitioning to surface water.

Transport From the Wetland
Surface water and sediment from Wetland 3 can be expected to move into the drainage culvert
connecting it with Wetland 4, and from there to Bayou Grande. Therefore sediment and

surface water contamination can be expected to be mobile and not remain within the wetland.

10.3.4 Ecological Risk Assessment

10.3.4.1 Phase IIA

HQs for Wetland 3 sediment samples are presented in Table 10-3-2. Phase IIA sediment sample
results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic

(1.77, 4.9, and 3.74 at locations 0302, 0303, and 0307), cadmium (3.24, 8.53, 4.26, 2.94, 2.65,
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and 106.91 at locations 0101, 0302, 0303, 0305, 0306, and 0307), chromium
(3.75 at location 0307), copper (3.68 at location 0307), lead (1.20 and 3.34 at locations 0101 and
0302), and zinc (2.40 at location 0307). 4,4'- DDD, 4,4'-DDE, and 4,4'-DDT each had HQs
above lat locations 0101 (15.57, 1.64, and 8.32), 0102 (5.08, 1.21, and 1.09), 0103 (327.87,
57.97, and 184.87), 0301 (11.48, 10.14, and 6.30), and 0306 (6.31, 1.21, and 1.60). 4,4'-DDD,
and 4,4'-DDT also had HQs above 1 (25.41 and 1.18) at location 0302, while single
concentrations of 4,4'-DDD had HQs above 1 at sample locations 0303 (1.07), 0304 (1.31),
0305 (2.87), and 0307 (5.57). As discussed in the nature and extent section, most concentrations
of 4,4'- DDT and its metabolites were below basewide levels. Alpha-chlordane had a HQ above
1 at location 0103 (1.29). Dieldrin had a HQ greater than 1 at location 0302 (8.33), as did
Aroclor-1260 (16.2). Four PAHs had HQs greater than 1 including acenaphthene (14.61) at
location 0303, benzo(a)pyrene (2.03) at location 0307, and fluorene (4.48) and naphthalene (4.62)
at location 0303. The phthalate ester bis(2-ethylhexyl)phthalate also had HQs above 1 at locations
0305 (1.15) and 0307 (1.48), respectively. Phase IIA surface water results revealed a HQ greater
than 1 for aluminum and iron at all seven sample locations (1.95 and 8.08 at location 0101, 2.01
and 8.43 at location 0102, 1.13 and 7.81 at location 0103, 1.71 and 17.9 at location 0301, 24.71
and 59.6 at location 0302, 10.93 and 176 at location 0303, and 2.43 and 21.5 at location 0304).
HQs were above 1 for cadmium (4.39) and lead (11.87) at sample location 0302, and also at
sample location 0303 for cadmium (4.91), copper (1.23), and lead (4.15). Lead also had a HQ
above 1(1.11) at sample location 0103. The HQ was above 1 for endrin ketone (108.70) and
Aroclor-1260 (35.71) at location 0302. HQs greater than 1 indicate the potential for excess risk.

Phase IIA surface water results revealed HIs from 10.05 to 247.27 at location 0302.

Phase IIB/III
Based on the Phase IIA data, Wetland 3 was classified in Group B and sampled in Phase IIB/III.

Color-codes, groupings and rationale for classification are described in Section 7.
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Conceptual Model

Freshwater Wetland 3, surrounded mostly by woods and downgradient of Site 1, is fed by several
groundwater seeps in its southeastern portion. These seeps merge to form a narrow surface water
channel through the wetland’s center. The channel is about 4 inches deep and about one to
two feet wide. The remaining portion of the wetland is mostly saturated sediment with a thin layer
of surface water overlaying it. The degree of saturation varies depending on the amount of recent
precipitation. An approximate 100 square foot and three foot deep area in the lower section of the
wetland has been excavated to clear the drainage culvert into Wetland 4D. Small fish species have
been observed in this excavated area. However, this wetland is not considered large enough to
support higher trophic level fish species, and none have been observed. Contaminants of concern
in this wetland are mostly metals and pesticides. This wetland supports small fish and
benthic macroinvertebrates, which have been identified as the primary habitat functional uses. As
with Wetland 5A, the conceptual model focuses on the toxic effects that may be occurring to fish
and benthic macroinvertebrates since food chain impacts are not considered to be a viable exposure

route. The conceptual model for Wetland 3 is shown on Figure 10-3-2.

Sampling Location Rationale

Sediment samples for toxicity analysis, sediment chemistry, TOC, and grain size were collected
from Phase IIA locations 2 and 7 (Figure 10-3-3). Three composite grab samples for
benthic diversity were collected within 10 feet of each sample location to account for
spatial variability. One surface water sample was collected from the newly excavated culvert for
chemical analysis and fathead minnow (Pimephales promelas) toxicity analysis. This culvert, near

sample location 1, is in the most downgradient portion of Wetland 3.
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Ecological Risk Evaluation
Risk in Wetland 3 was evaluated with respect to two assessment endpoints: 1) survival, growth,
and emergence of macroinvertebrates associated with the benthic environment, and 2) protection

of fish viability.

Survival, Growth, and Emergence of Organisms Associated with the Aquatic Environment:
As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad
approach for chemistry, toxicity, and diversity analysis. Results are scored via the decision

making triad, and the overall condition of the wetland for this assessment endpoint is determined.

Sediment Chemistry

As shown on Table 10-3-6, sediment HQ values are elevated for cadmium and DDD in particular
in sample location 0307. However, the DDD concentration (49 ppb) is below its basewide
concentration (50 ppb). Application of these sediment chemistry results to the decision making

triad discussed in Section 7.14 revealed a matrix score of “+” for sediment chemistry.

Sediment Toxicity

Survival results in the Chironomus tentans test were 83% for location 03-02, and 91% for
location 03-07, as presented in Table 10-3-7. Statistical difference were noted in the weights
collected at the end of the 10-day exposure at location 03-07 (location 03-02 2.9 mg,
location 03-07 2.0 mg, {Table 10-3-7}). Midge larvae were maintained under optimum conditions
for the next 18 days so emergence could be calculated. 50% of the control larvae, 60% of the
larvae from location 03-02, and 70% of the larvae from location 03-07 emerged. Toxicity results
are presented in Appendix E. Application of these results to the decision making triad discussed

Section 7.14 revealed a triad matrix score of “—” for the chironomid test.
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Table 10-3-7
Toxicity Test Results
Wetland 3 Sediment
Site % Survival Weight (mg) Emergence Triad Matrix Scoring_
Control (negative) 91 2.7 50%
Wetland 3 (03-02) 83 29 60% e
W‘etland 3 (03-07) 91 . 2.0° T0% —
Note:
* = Statistically significant difference from control population.

Benthic Diversity in Sediment

Sediment samples were also sorted for benthic diversity.

Location 03-02 exhibited a higher

diversity (2.24), with more organisms (71), and a greater number of overall species (10) than

location 03-07 (diversity 1.92, total organisms 5, and number of species 4). Wetland station 03-02

had representatives of the Chironomus and Sphaerium indicating the most dominant occurrence.

Tubifex tubifex, an oligochaete, and Culicoides, an aquatic insect, were next in abundance. All

the mentioned species may be found in a predominantly palustrine ecosystem. The diversity

results are detailed in Appendix D. Benthic diversity results and application to the toxicity test

results are presented in Table 10-3-8. Application of these results to the decision making triad

discussed Section 7.14 revealed a triad matrix score of “—7” for the benthic diversity test.

Table 10-3-8

Benthic Diversity Resulls and Application to the Triad Matrix Scoring

Wetland 3 Sediment

Site Shannon-Weiner Diversity Pielon’s Evenness MargaleP's Richness Triad Matrix Scoring
Wetland 3 (03-02) 224 0.97 9.77 —
Wetland 3 (03-07) 1.92 1.39 3.38 —
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Decision Making Triad Evaluations
Based on the ecological risk evaluation performed at Wetland 3, sediment and surface water results
can be scored via the decision making triad, and the overall condition of the wetland for sediment

and surface water can be determined.

Table 10-3-9 presents the interpretation of the triad analysis for the Wetland 3 Phase IIB/III
sediment samples. Based on the results of the chemistry and toxicity data, condition number 3
exists. This can now be applied to the Simplified Decision Flow Chart for Sediments, as discussed

in Figure 7-2.

Table 10-3-9
Triad Analysis Interpretation
Wetland 3 Sediment

Location Sediment Chemistry Toxicity Test Benthic Assessment Interpretation
Wetland 3 + — — Contaminants are not
bioavailable.

Condition number 3 denotes that Wetland 3 sediments are acceptable and no further action is

recommended for sediment for this wetland.

Protection of Fish Viability:
This assessment endpoint was evaluated using two lines of evidence, surface water toxicity and
surface water chemistry. Tissue residue analysis was not conducted at this wetland because the

shallow surface water depth will not support upper trophic level fish.

Surface Water Toxicity
The first line of evidence was the acute and chronic toxicity to the fathead minnow
(Pimephales promelas). Fathead minnows were exposed to surface water which was sampled at

location 03-01. Survival (97.5%) at the site was high, and although lower, weights were not
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significantly different when compared to the control fish (location 03-01 0.49 mg, control
0.58 mg). Application of the results to the decision matrix reveal a score of “—” for the
toxicity testing. Fathead Minnow toxicity results and application to the matrix are shown in

Table 10-3-10.

Table 10-3-10
Fathead Minnow Toxicity Results
Wetland 3 Surface Waters

Location % Survival Weight (mg) Matrix Scoring
Control (negative) 100 0.58
Wetland 3 (03-01) 97.5 0.49 —
Note:
* = Statistically significant difference from control population.

Surface Water Chemistry

The second line of evidence, comparison of surface water contaminants to water quality criteria,
shows that an HQ greater than 1 is exceeded for iron as shown in Table 10-3-11. Application of
surface water chemistry results to the decision matrix reveal a score of “+” for surface water
chemistry. Although the HQ value for iron (19.60) was greater than 1 for surface water, a
potential for toxic effects to fish is not anticipated because the toxicity results showed no chronic

effects for survival, even with the slight reduction in weight among exposed species.

Table 10-3-12 presents the interpretation of the analysis for the Wetland 3 surface water sample.
Based on the results of the chemistry and toxicity data, condition number 3 exists. This can now
be applied to the Simplified Decision Flow Chart for Surface Water, as discussed in Figure 7-3.
Condition number 3 denotes that Wetland 3 surface water is acceptable and no further action is

recommended for surface water for this wetland.
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Table 10-3-11 (1)
Wetland 3
Phase IIB/lll Surface Water Concentrations Compared to Water Quality Criteria

Sample Detected Water Quality Criteria
Location Parameter Uom Concentration Criteria HQ Reference
041Wo030101 Freshwater
Aluminum UG/L 59.10 87.00 0.68 a
Antimony UG/L 2.60 160.00 0.02 a
fron UG/L 19600.00 . 1000.00 19.60 ab
Notes:

{a) USEPA Water Quality Criteria (1995)
{b) FDEP Class Il Water Quality Criteria (1996)
Some of the numbers in the table may vary because of rounding.
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Table 10-3-12
Analysis Interpretation
Wetland 3 Surface Water

Interpretation

Location Water Chemistry Toxicity Test

Weiland 3 + . —_

Contaminants are not bioavailable.

10.3.5  Human Health Risk Assessment

10.3.5.1 Samples Included

Sediment

041M030101, 041M030201, 041MO030301, 041MO030401,
041M030701, 001M000301, 001M000302, 001M000303

Surface Water

041M030501,

041M030601,

041W030101, 041W030201, 041W030301, 041W030401, 01W000301, 01W000302, 01W000303

10.3.5.2 Current and Future Land Use

This wetland is not currently used by the Navy. Wetland 3 could be used by Navy personnel

walking through the area or children who may find the area attractive. More than 50% of the

sediment at Wetland 3 is exposed for most of the year, so assuming sediment exposure would be

similar to soil exposure. Dermal contact could be a significant exposure pathway and was included

in this HHRA. Based on the species present, depth of surface water, and habitat, fishing would

not likely occur, and wading would be the most likely exposure scenario.

10.3.5.3 Fish Tissue COPCs Identified

No fish tissue data were available for this wetland, and this exposure pathway would likely be

incomplete; therefore, no COPCs were identified.
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10.3.5.4 Sediment COPCs Identified
As shown in Table 10-3-13, the following COPC was identified:

] Arsenic

10.3.5.5 Surface Water COPCs Identified
As shown in Table 10-3-14, the following COPCs were identified:

. Aroclor 1260

. Arsenic

. Lead

. Methylene chloride

10.3.5.6 Risk Characterization

Tables 10-3-15 and 10-3-17 summarize cancer risk estimates for the sediment and surface water
pathways. Arsenic was the only contributor to risk estimates for the sediment pathway while
arsenic and Aroclor 1260 were the primary contributors to the surface water pathway.
Table 10-3-19 summarizes risk and hazard estimates for Wetland 3. The cumulative risk estimated
for this wetland is 1.8E-5. The HI shown in Table 10-3-19 was estimated to be 0.17. Arsenic and
Aroclor 1260 were identified as COCs in surface water and arsenic was identified as a COC in
sediment. These constituents were identified as COCs based on their contribution to cumulative
risk estimates for this wetland. Tables 10-3-15 through 10-3-18 detail cancer and noncancer
hazard estimates for this wetland. Although exposure would likely be acute or subchronic, hazard
estimates were developed for completeness. Because of the shallow water depth and limited game
fish habitat, fishing and subsequent fish tissue ingestion are unlikely at Wetland 3. However,
physical and biological hazards of Wetland 3 could pose a risk to site trespassers. Quicksand and

snakes are commonly encountered at this wetland.
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OCCURRENGE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

Modium: Surtace YWatar

Exposire Medium: Surface Waior
Exposure Pond: Watiand 3 Surface Water

T Current and Future

TAbe 10-3-14

NAS PENSACOQLA SITE 41
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TABLE 10-3-15

CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE
NAS PENSACOLA SITE 41

Scenario. Timeframe, Current and Fulure

Medium: Sediment
Exposure Medium: Sediment
Exposure Point. Wetland 3

Receptor Population:  Trespasser

Receplor Age. Adolescent

EPC Selected for

Exposure Chemical of Medium Medium Hazard Intake Intake Cancer Siope Slope Factor Cancer
Route Potential Concern | EPC Value | EPC Units Calculation (Cancer) (Cancer) Units Factor Units Risk
Ingestion  |Arsenic 355 MG/KG M 4.523E-08 mg/kg-day 1.5 (mg/kg-day)”" | 2.41E-06
Dermai Arsenic 355 MG/KG M 1.854E-09 mg/kg-day 7.5 (mg/kg-day)'1 4.94E-07

EPC = Expasure Paint Concentration
MG/KG = Milligram per Kilogram

M = Medium-specific EPC selected for risk calculatien.

Total Risk All Exposure Routes!Pathways" 2.90E-06




Scenario: Timeframe: Current and Future

Medium: Sediment

Exposure Medium: Sediment
Exposure Point. Wetland 3
Receptor Population: Trespasser
Receptor Age: Adolescent

TABL. 10-3-16
RME CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE

NAS PENSACOLA SITE 41

EPC Selected

Exposure | Chemical of Potential | Medium Medium for Hazard Intake Intake Reference Reference Hazard
Route Concern EPC Value | EPC Units Calculation (Non-Cancer) (Non-Cancer) Units Dose Dose Units Quotient
Ingestion  |Arsenic 35.5 MG/KG M 3.17E-07 mg/kg-day 3.00E-04 mg/kg-day 0.037
Dermal Arsenic 35.5 MG/KG M 1.30E-08 mg/kg-day 6.00E-05 mg/kg-day 0.008
Total Hazard Index Across All Exposure Routes/Pathways||  0.045 |

EPC = Exposure Point Concentration

MG/KG = Milligram per Kilogram

M = Medium-specific EPC selected for risk calculation.




TABLE 10-3-17
CALCULATION OF CANCER RISKS

REASONABLE MAXIMUM EXPOSURE
NAS PENSACOLA SITE 41

Medium: Surface water

—
Scenario: Timeframe: Current and Future

Exposure Medium:  Surface water

Exposure Point: Wetland 3

Receptor Population: Trespasser

Receptor Age: Adolescent

EPC Selected for

Exposure | Chemical of Potential | Medium Medium | Route EPC Hazard Intake Intake Cancer Slope | Slope Factor
Route Concern EPC Value | EPC Units Value Calculation {Cancer) | (Cancer) Units Factor Units Cancer Risk

Ingestion  |Arsenic 0.0489 MG/L N/A M 2.88E-06 mg/kg-day 1.5 (mg/kg-day)™*| 4.32E-06
Aroclor 1260 0.0005 MG/L N/A M 2.94E-08 mg/kg-day 0.4 (mg/kg-day)'{ 1.18E-08

Methylene chloride 1.2 MG/L N/A M 7.06E-05 mg/kg-day 0.0075 (mg/kg-day)’| 5.30E-07

Dermal Arsenic 0.0489 MGI/L N/A M 5.98E-07 mg/kg-day 7.5 (mg/kg-day)'1 4.49E-06
Aroclor 1260 0.0005 MG/L N/A M 6.73E-06 mg/kg-day 0.8 (mg/kg-day)'| 5.38E-06

Methylene chloride 1.2 MG/L N/A M 6.60E-05 mg/kg-day 0.009375 (mg/kg-day)'1 6.19E-07

Total Risk 1.53E-05

EPC = Exposurs Point Concentration

MG/L = Milligram per Liter

M = Medium-specific EPC selected for risk calculation.




REASONABLE MAXIMUM EXPOSURE

TABLE 10-3-18
RME CALCULATION OF NON-CANCER HAZARDS

NAS PENSACOLA SITE 41

Scenario: Timeframe: Current and Future

Medium: Surface Water

Exposure Medium: Surface Water

Exposure Point: Wetland 3

Receptor Population: Trespasser

Receptor Age: Adolescent

EPC Selected for

Exposure | Chemical of Potential {| Medium Medium | Route EPC Hazard Intake Intake Reference Reference Hazard
Route Concern EPC Value | EPC Units Value Calculation (Non-Cancer) (Non-Cancer) Units Dose Dose Units Quotient

Ingestion  |Arsenic 0.0489 MG/L N/A M 2.01E-05 mg/kg-day 3.00E-04 mg/kg-day 0.067
Methylene chloride 1.2 MGI/L N/A M 4.94E-04 mg/kg-day 6.00E-02 mg/kg-day 0.0082

Dermal Arsenic 0.0489 MG/L M 4.19E-06 mg/kg-day 6.00E-05 mg/kg-day 0.070
Methylene chloride 1.2 MG/L M 4.62E-04 mg/kg-day 4.80E-02 mg/kg-day 0.0096

Total Hazard Index 0.15

EPC = Exposure Point Concentration

MGIL = Milligram per Liter

M = Medium-specific EPC selected for risk calcuiation.




ion: Site Tr

Receplor Age. Adolescent

[Scenario Timeframe: Current and Future
Receplor P

TABLE 10-3-19
SUMMARY OF RECEPTCR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

NAS PENSACOLA SITE 41

Carcinogenic Risk

Non-tarcinogenic Hazard Quotient

Medium Exposure Medium Exsg;n.;re Chemical Chemicat
. N ) Dermal

Ingestion Dermal Contact Total Primary Target Qrgan Ingestion Contact Total
Sediment Sediment Wetland 3 Arsenic 2.41E-08 4.94E-07 2.90E-06 Arsenic skin 0.017 0.0033 0.020
(Total)]  2.41E-06 4.94€-07 2.90E-06 (Total) 0.017 0.0033 0.020
Surface Water Surface Water Wetland 3 Arsenic 4.32E-06 4.49E-06 B.81E-06 Arsenic skin 0.067 0.070 0.14
Aroclor 1260 1.18E-08 5.38€E-08 5.40E-06 Methylene chloride liver 0,0082 0.0096 0.018

Methylene chioride 5.30€E-07 6.19E-07 1.15E-06
(Total)]  4.86E-06 1.05E-05 1.53E-05 (Total) 0.075 0.079 0.15
Total Risk Across All Pathways 1.B3E-05 Total Hazard {ndex Across All Pathways 0.17
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August 31, 2000

Lead Risk Characterization

A conservative exposure scenario was developed to assess the significance of surface water
concentrations of lead at Wetland 3. This scenario involves a child (age 6 to 7) who accompanies
an older sibling to the wetland one day a week for a year. Exposure to Wetland 3 surface water
was considered additional to those they typically encountered at the child’'s home. This additional
exposure was presented as an “alternate” source within the constructs of the Lead Model. The
standard default assumptions in the Lead Model were retained to simulate background exposures

in order to provide a conservative estimate of daily intake from sources unrelated to Wetland 3.

The assumption was made that this child would incidentally ingest 0.05 liters of surface water,
represented in the Lead Model as an alternate source. The bioavailability of lead ingested from the
alternate source (Wetland 3 surface water) was equal to that of drinking water lead ingested from
the standard residential default source. Assuming incidental ingestion of 0.05 liters of
surface water once per week with a lead concentration of 20.3 ng/L, the annual alternate source
exposure was estimated to be 0.14 ug lead/day. Table 10-3-20 presents the lead model output for

a child 6 to 7 years old under these exposure conditions.

Figure 10-3-4 shows the probability percentage of blood lead levels for the hypothetical child
receptor. Based on this model output, the geometric mean blood level is estimated to be
2.7 ug/dL, and the probability of blood lead levels in excess of 10 ug/dL is 0.26%. USEPA
generally considers media concentrations that result in probability percentage estimates of 5% or
less sufficiently protective of potential child receptors. As a result, surface water lead
concentrations at Wetland 3 would not require specific action under the hypothetical exposure

scenario.

10-3-39
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10.3.5.7 Remedial Goal Options

RGOs were developed in accordance with USEPA Region 1V Supplemental Guidance to
RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was the only COC identified at this
wetland and was identified as a COC in both sediment and surface water. Because arsenic was
identified as a COC for both media based only on cancer risk estimates and not based on
hazard index estimates, only risk based RGOs were developed. As shown in Table 10-3-11, the
sediment exposure point concentration of 35.5 mg/kg-day resulted in a risk estimate of 2.9E-6 for
arsenic. Using a linear ratio, a target risk of 1E-6 would result from 12.24 mg/kg. Therefore,

122.4 mg/kg and 1224 mg/kg represent target risks of 1E-5 and 1E-4, respectively.

The maximum arsenic concentration of 0.0489 mg/L in surface water resulted in a risk estimate
of 8.8E-6, as shown in Table 10-3-17. Using a linear ratio, 0.0056 mg/L would correspond with
a target risk of 1E-6. Therefore, 0.056 mg/L and 0.56 mg/L represent target risks of 1E-5 and
1E-4, respectively. The maximum Aroclor 1260 concentration of 0.0005 mg/L in surface water
resulted in a risk estimate of 5.4E-6, as shown in Table 10-3-18. Using a linear ratio,
0.000093 ng/L would correspond with a target risk of 1E-6. Therefore, 0.00093 mg/L and
0.0093 mg/L represent target risks of 1E-5 and 1E-4, respectively.

10-3-40
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Figure 10-3-4 Probability Plots for Blood Lead Levels Wetland 3
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Lead Model (Version 0.99d) Inputs and Resulis

Table 10-3-20

NAS Pensacola, Wetland 3

Pensacola, Florida

AIR CONCENTRATION: 0.100 ug Pb/m3 DEFAULT
Indoor AIR Pb Conc: 30.0 percent of outdoor.

Other AIR Parameters:
Time Outdoors (hr)

Age
0-1
1-2
2-3
34
4-5
5-6
67

DIET: DEFAULT

DRINKING WATER Conc: 4.00 ug Pb/L. DEFAULT
WATER Consumption: DEFAULT

1.0
2.0
3.0
4.0
4.0
4.0
4.0

SOIL & DUST:

Soil: constant conc.
Dust: constant conc.

Age
0-1
1.2
2-3
3-4
4-5
5-6
67

Soil (ug Pb/g)

200.0
200.0
200.0
200.0
200.0
200.0
200.0

2.0
3.0
5.0
5.0
5.0
7.0
7.0

Vent. Rate (m3/day)

32.0
32.0
32.0
32.0
32.0
32.0
32.0

House Dust (ug Pb/g)

200.0
200.0
200.0
200.0
200.0
200.0
200.0

Additional Dust Sources: None DEFAULT

Alternative Source Intake: Wetland 3 surface water

6-7: 0.14 g Pb/day

MATERNAL CONTRIBUTION: Infant Model

Maternal Blood Conc: 2.50 ug Pb/dL

CALCULATED BLOOD Pb and Pb UPTAKES:

YEAR  (ug/dL)

Blood Level

(ug/day} (ug/day)
4.1 7.60 4.68
4.5 10.93 7.36
42 11.44 7.44
4.0 11.48 7.53
3.4 9.65 5.69
3.0 9.39 5.16
2.7 9.54 4.89

Lung Abs. (%)

Total Uptake Soil+Dust Uptake Diet Uptake Water Uptake Alt. Source Uptake Air Uptake

(uglday} (ug/day) (ug/day) (ug/day)
2.54 0.37 0.00 0.02
2.63 0.91 0.00 0.03
2.98 0.96 0.00 0.06
2.90 0.99 0.00 0.07
2.85 1.04 0.00 0.07
3.03 1.11 0.00 0.09
3.36 1.13 0.07 0.09
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10.3.6 Conclusions and Recommendations

Wetland 3 was sampled as a Group B wetland during Phase IIB/III. Assessment endpoint and
triad analyses from Phase IIB/III revealed that sediment and surface water were acceptable at
Wetland 3. The HHRA identified arsenic as a sediment COPC, and Aroclor 1260, arsenic, lead,
and methylene chloride as surface water COPCs at Wetland 3. No fish tissue COPCs were
identified for this wetland. Under USEPA guidelines, surface water lead concentrations at
Wetland 3 would not require specific action under the hypothetical exposure scenario. Since the
wetland has no recreational value for fishing or swimming, and is generally restricted to
public access, the potential for incidental ingestion of sediment or surface water is considered low.
Because of the limited overall ecological risk in Wetland 3, the restricted access to
human trespassing within the area, and the limited potential for sediment and surface water

ingestion by trespassers, no further action is recommended for Wetland 3.
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10.4 Wetland 4D

10.4.1 Site Description

Wetland 4D is in the northwest portion of the A.C. Read golf course, on the eastern half of
NAS Pensacola. Wetland 4D receives surface water discharge from Wetland 3 to the west,
Wetland 4C to the south, and is tidally influenced by Bayou Grande from the north. Site 1 is west
of Wetland 4D, while Site 15 is east of this wetland.

Parsons and Pruitt (USEPA, 1991) described this area as an estuarine system containing emergent
vegetation such as saw grass (Cladium jamaicense) and black needle rush (Juncus roemerianus).
Wetland 4D receives freshwater from Wetlands 4A, 4B, 4C,and Wetland 3. Wetland 4A
encompasses an irrigation reservoir for the golf course and drains into Bayou Grande through
Wetlands 4B, 4C, and 4D. The open water portion of the Wetland 4D ranges from 1 to about
8 feet deep. Sediment in most of the wetland is sandy with a TOC of about 7%.

The IR sites potentially affecting Wetland 4D are Sites 1 and 15. Site 1 (sanitary landfill) was
used from the mid-1950s until 1976 as the predominant disposal site for all solid wastes generated
on the base. Site 15 (Pesticide Rinseate Disposal Site) was actively used from 1963 to 1979 as the

disposal site for rinse water from pesticide mixing and spray equipment cleaning (NEESA, 1983).

10.4.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-4-1 denotes

the Phase IIA Wetland 4D sampling locations.

Sediment
Twenty-one metals were detected in Wetland 4D sediment samples. Six metals exceeded sediment
benchmark levels. Metals exceeding sediment benchmark levels included

arsenic (12 ppm, 20 ppm, and 11 ppm at locations 04D1, 04D2, and 04D4) , cadmium
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(3.5 ppm, 3.7 ppm, and 2.8 ppm at locations 04D1, 04D2, and 04D4), chromium (70.2 ppm and
65.5 ppm at locations 04D1 and 04D2), copper (21.3 ppm, 45.8 ppm, and 27 ppm at
locations 04D1, 04D2, and 04D4), lead (190 ppm, 348 ppm, and 162 ppm at locations 04D1,
04D2, and 04D4) and mercury (0.16 ppm at location 04D4). Eight pesticides were detected in
Wetland 4D sediment samples: 4.4'-DDT and its metabolites, alpha/delta-BHC, dieldrin,
endosulfan sulfate, and alpha-chlordane. 4,4'-DDD (110 ppb at location 04D4), 4,4'-DDE
(46 ppb at location 04D1, and 65 ppb at location 04D4) exceeded basewide levels. Dieldrin
(0.78 ppb and 1.1 ppb at locations 04D1 and 04D4, respectively) also exceeded the benchmark
level (0.72 ppb). Three PCBs, including Aroclors-1248/1254/1260 were also detected.
Aroclor-1254 at location 04D2 (42 ppb), and Aroclor-1260 at location 04D1 (50 ppb) exceeded
the benchmark level for PCBs (21.6 ppb). Thirteen SVOCs were detected in Wetland 4D
sediment samples, most of which were high- and low-molecular weight PAHs. Three phthalate
esters were also detected. PAHs exceeding sediment benchmark levels included
benzo(a)anthracene (130 ppb, 250 ppb, and 88 ppb at locations 04D1, 04D2, and 04D3),
benzo(a)pyrene (190 ppb, 310 ppb, and 120 ppb at locations 04D1, 04D2, and 04D3), chrysene
(150 ppb, 240 ppb, and 120 ppb at locations 04D 1, 04D2, and 04D3), fluoranthene (280 ppb and
310 ppb at locations 04D1 and 04D2), and pyrene (260 ppb and 410 ppb at locations 04D1 and
04D2). The phthalate ester bis(2-ethylhexyl)phthalate was detected above its benchmark level
(182 ppb) at location 04D2 (240 ppb). The VOCs acetone (a common laboratory contaminant)

and carbon disulfide were also detected in Wetland 4D sediments.

Table 10-4-1 shows the Wetland 4D Phase IIA sediment sample results (frequency of detection,
range of detected concentrations, and average detected concentration). Table 10-4-2 compares
detected concentrations at each sample location to sediment benchmark levels, and lists calculated
HQs for each parameter. Only the parameters with benchmark levels are presented in

Table 10-4-2. The HQs will be further discussed in the ecological risk section.
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Table 10-4-1
Detected Concentrations in Wetland 4D Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration
lr_n_?Lganics (mg/kg)
Aluminﬁm (Al 4/4 390 - 14700 7450.2
Antimony (Sb) 1/4 0.95 0.95
Arsenic (As) : 5/5 0.49 - 20 8.80
Barium (Ba) 5/5 0.34-9 4.86
Beryllium (Be) 3/5 0.37 - 0.55 0.45
Cadmium (Cd) 4/5 0.26 - 3.7 2.57
Calcium (Ca)’ 5/5 26.3 - 4510 1786.86
Chromium (Cr) 575 0.74 - 70.2 36.25
Cobalt (Co) 3/5 Lr-2.1 1.6
Copper (Cu) 5/5 0.49-458 19.44
Iron (Fe) 5/5 671 - 39400 18842.2
Lead (Pb) 5/5 0.73 - 348 142.33
Magnesium (Mg) 5/5 19.6 - 4550 2032.12
Manganese (Mn) 5/5 2-69.3 42,14
Mercury (Hg) 2/4 0.12-0.16 0.14
Nickel (Ni) 3/5 6.1-6.7 6.3
Potassium (K) 5/5 18.4 - 1530 649.48
Selenium (Se) 3/5 1.5-23 1.87
Sedium (Na) 5/5 2.5-11800 4297.2
Vanadium (V) 5/5 0.9 - 38.7 17.5
Zinc (Zn) 5/5 1.4-102 51.02
Pesticides and PCBs (ug/kg)
4,4'-DDD 3/5 15- 110 52.67
4,4-DDE 515 0.32- 65 28.21

Aroclor-1248 1/5 0.62 0.62

Aroclor-1254 2/5 1.7-42 ' 21.85
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Table 10-4-1
Detected Concentrations in Wetland 4D Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration

Pesticides and PCBs (ug/kg) _

Aroclor1260 - 175 50 50
Dieldrin 215 0.78 - 1.1 0.94
‘Eqddkulfan‘sﬁjfatp e ; EO S (- 0.63 0.63
alpha-BHC 2/5 0.46-0.94 0.7
alﬁha—bﬁibﬁéne . 3/5 1- 1.5 1.3
delta-BHC 4/5 0.11 - 16 7.28
SVOCs (ug/kg)

Benzo(a)anthracene 315 88 - 250 156
Benzo(a)pyrene 3/5 120 - 310 206.67
Benzo(b)luoranthene 3/5 160 - 380 260
Benzo(g,h,i)perylene 3/5 130 - 350 270
Butylbenzylphthalate 2/5 68 - 81 74.5
Carbazole 1/5 66 66
Chrysene 3/5 120 - 240 170
Dicthylphthalate 145 71000 71000
Fluoranthene 3/5 110-310 233.33
Indeno(1,2,3-cd)pyrene 3/5 77-240 155.67
Phenanthrene 3/5 38-80 57
Pyrene 3/5 130 - 410 266.67
bis(2-Ethylhexy!)phthalate (BEHP) 4/5 61- 240 133,75
VOCs (ug/kg)

Acetone 4/5 33-280 155.75
Carbon disulfide 3/5 4-27 16.33
Notes:

The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected.

All results are in micrograms per kilogram (ug/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or
parts per million (ppm).
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Table 104-2

Wetland 4D
Phase lIA Sediment Concentrations Compared to Benchmark Levels

Sediment
Sample Detected Benchmark Value SBV
Location Parameter Concentration (SBV) HQ Reference
Lead (MG/KG) 348 30.2 11.52 ab
Nickel (MG/KG) 6.7 J 159 0.42 ab
Phenanthrene (UG/KG) 80 J 86.7 0.92 b
Pyrene (UG/KG) 410 153 2.68 b
Zinc (MG/KG) 102 124 0.82 ab

041M04D401
4,4'-DDD (UG/KG) 110 D 1.22 90.16 b
4,4'-DDE (UG/KG) 65 DJ 2.07 31.40 b
4,4-DDT (UG/KG) 39 1.19 3.28 b
alpha-Chlordane (UG/KG) 14 ) 1.7 0.82 a
Arsenic (MG/KG) 1 7.24 1.52 ab
Cadmium (MG/KG) 2.8 0.68 4.12 b
Chromium (MG/KG) 435 52.3 0.83 ab
Copper (MG/KG) 27 18.7 1.44 ab
Dieldrin (UG/KG) 1.1 0.72 1.53 b
Lead (MG/KG) 162 30.2 5.36 ab
Mercury (MG/KG) 0.16 J 0.13 1.23 ab
Nicke! (MG/KG) 61 J 158 0.38 ab
Zinc (MG/KG) 775 124 0.63 ab

Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs

() FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.
Basewide levels (detailed in Section 6) for DDT and its metabolites
Basewide level for 4,4'-DDE is 40 ppb.

Basewide level for 4, 4'-DDD is 50 ppb.

Basewide level for 4 4-DDT is 20 pph.
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Surface Water

Seven metals were detected in Wetland 4D surface water samples. Iron exceeded saltwater
surface water criteria (300 ppb) at sample locations 04D1 (1,580 ppb) and 04D4 (695 ppb), as did
thallinm (6.3 ppb) at sample location 04D4 (11 ppb). No pesticides, PCBs, or SVOCs were
detected in surface water at Wetland 4D. One VOC, methylene chloride (a common

laboratory contaminant), was detected in Wetland 4D surface water, below its standard.

Table 10-4-3 shows the Wetland 4D Phase IIA surface water sample results (frequency of
detection, range of detected concentrations, and average detected concentration). Table 10-4-4
compares detected concentrations at each sample location to surface water quality criteria and lists
calculated HQs for each parameter. Only the parameters with water quality criteria are presented

in Table 10-4-4. The HQs will be further discussed ecological risk section.

Table 10-4-3
Detected Concentrations in Wetland 4D Surface Water
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration

Inorganics (ug/L

Calcium (Ca) 2/2 32600 - 55000 43800
Iron (Fe) 2/2 695 - 1580 1137.5
Magnesium (Mg) 272 63700 - 145000 104350
Manganese (Mn) 22 22.6 -36.4 29.5
Potassium (K) 2/2 21500 - 45900 33700
Sodium (Na) 22 686000-1270000 978000
Thallium (TD) 12 B b 11
VOCs (ug/L —

Methylene chloride 1/2 87 87
Note:

All results are in micrograms per liter (ug/L) or parts per billion (ppb).
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10.4.3 Fate and Transport

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the
conceptual model presented in Section 9: surface water/sediment transport into the wetland;
groundwater discharge into the wetland; sediment/surface water transport within the wetland;
sediment leaching to surface water within the wetland; and surface water/sediment transport from
the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations
are qualitative in nature. The method of evaluating leaching from sediment to surface water was
presented in Section 9. Table 10-4-5 presents those contaminants present in sediment above
benchmark levels and their calculated SSLs. Contaminants present in surface water above

water quality criteria are presented in Table 10-4-4.

Transport Into the Wetland
Surface Water/Sediment Pathway
Based on landform and watershed analysis, the following sources can contribute contamination to

Wetland 3 through this pathway:

. Potential storm water runoff and sediment entrainment from Site 1, Site 15, and the
golf course. Additionally, this wetland has a direct connection to Bayou Grande, and may

experience back flushing of surface water during high tide and storm surge events.

Sediment contaminants above benchmark levels (see Table 10-4-2) validate this sediment transport
pathway, and by inference surface water as well. Additionally, one inorganic exceeded

surface water criteria, further validating the pathway.

Groundwater Discharge Pathway
Based on potentiometric analysis, the primary potential sources that would directly contribute

contamination to Wetland 4D through this pathway are Site 1, Site 15, and the golf course.
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Table 10-4-5
Calculated Sediment Screening Values for Wetland 4D
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Potential
Parameter Standard Kd DF = 10{ Detected DF = 10{
Inorganics (ppb) (ppm) (ppm)
Arsr'ernicr:r;' . 36* 2.9E+01 105 20 NO..
Cadmium 93" 7.5E+01 69.9 37 NO
Chrommm sosr 1.9E+01 95.7 70.2 NO
Copper 29" 4.3E+02 125 45.8 NO
‘Lead 5.6° 9E+02 504 348 ‘NO
Mercury 0.025 *® 5.2E+01 0.13 0.16 YES
_ Organics (ppb) (ppb) (ppb)
4,4 DDE 0.14* 1.34E+05 1.88E+06 65 NO
4,4 DDD 0.025° 3.00E+04 7.50E+04 (10 NO
4,4 DDT 0.001>" 7.88E+04 7.88E+03 2.9 NO
Dieldrin 0.0019 " 642 1.22E+02 1.1 NO
Total PCBs* 0.03%* 9.251E+03 2.78E+04 94.32 NO
Benzo(a)anthracene 0.031° 1.19E+04 3.69E +04 250 NO
Benzo{a)pyrene 0.031° 3.06E+04 9.51E+04 310 NO
Chrysene 0.031° 1.19E+04 3.69E+04 240 NO
Fluoranthene 1.6° 3.21E+03 5.14E+05 310 NO
Pyrene 11,000° 3.14E+03 3.45E+09 410 NO
Notes:

* e

= based on Aroclor-1260

Kd for organics calculated using foc of 0.030 (numerical average of ail sediment samples).
Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996¢) (second preference); Texas Risk Reduction
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory,
1984 (fourth preference — primary reference for inorganics).

Kd =
SSL =
DF =
a -
b ==

normalized partitioning coefficient.
sediment screening level.

dilution factor.

USEPA Saltwater Surface Water Chronic Screening Value (1995a).
FDEP Class II Water Quality Criteria (1996).

Contamination found in groundwater validates this pathway.
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Transport Within the Wetland

Surface Water/Sediment Migration Pathway

The configuration of the wetland, along with landform analysis, indicates that surface water and
sediment transport will occur to the north into Bayou Grande. Surface water and sediment can

therefore be considered to be mobile, and the pathway valid for this wetland.

Sediment Leaching to Surface Water Pathway
Ten organics — four pesticides, PCBs, five semivolatiles — and six inorganics exceeded their SSV

(see Table 10-4-2), but only one — mercury — exceeded its calculated SSL (see Table 10-4-5).

Mercury was not detected in the corresponding surface water, thus the potential for their
partitioning to surface water is considered low. Iron was the only constituent in surface water
above standards, and it is likely attributable to the surface water/groundwater discharge pathway.
Because mercury was detected in sediment above their SSLs, the pathway is considered valid, but

with a low potential for partitioning to surface water.

Transport From the Wetland

Surface water and sediment from Wetland 4D can be expected to move directly into
Bayou Grande, with some landward movement during periods of high tide and storm surge events.
Therefore sediment and surface water contamination can be expected to be mobile and not remain

within the wetland.

10.4.4 Ecological Risk Assessment

HQs for Wetland 4D sediment samples are presented in Tables 10-4-2. Phase IIA sediment sample
results compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic
(1.66, 2.76, and 1.52 at locations 04D1, 04D2, and 04D4), cadmium (5.15, 5.44, and 4.12 at
locations 04D1, 04D2, and 04D4), chromium (1.34 and 1.25 at locations 04D1 and 04D2), copper
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(1.14, 2.45, and 1.44 at locations 04D1, 04D2, and 04D4), lead (6.29, 11.52, and 5.36 at
locations 04D1, 04D2, and 04D4) and mercury (1.23 at location 04D4). 4,4'-DDD,
4,4'-DDE, and 4,4'-DDT each had HQs above 1 at locations 04D1 (27.05, 22.22, and 2.44),
04D2 (12.30, 14.01, and 1.85), and 04D4 (90.16, 31.40, and 3.28). 4,4'-DDT also had a HQ
above 1 at sample location 04D3 (1.26). Dieldrin (1.08 and 1.53 at locations 04D1 and 04D4,
respectively) also had an HQ greater than 1. The PCBs Aroclor 1254 and Aroclor-1260 also had
HQs greater than 1 at locations 04D2 (1.94), and 04D1 (2.31), respectively. PAHs with HQs
above 1 included benzo(a)anthracene (1.74, 3.34, and 1.18 at locations 04D1, 04D2, and 04D3),
benzo(a)pyrene (2.14, 3.49, and 1.35 at sample locations 04D1, 04D2, and 04D3), chrysene
(1.39, 2.22, and 1.11 at sample locations 04D1, 04D2, and 04D3), fluoranthene (2.48 and 2.74
at sample locations 04D1 and 04D2), and pyrene (1.70 and 2.68 at locations 04D1 and 04D2).
The phthalate ester bis(2-ethylhexyl)phthalate had an HQ above 1 at location 04D2 (1.32).
Phase IIA surface water results revealed HQs greater than 1 for iron at sample locations 04D1
(5.27) and 04D4 (2.32), and thallium at sample location 04D4 (1.75). HQs greater than 1 indicate

the potential for excess risk.

Phase IIB/II1
Based on Phase IIA data, Wetland 4D was classified in Group C. Wetlands 18 and 16 were
selected to represent Group C because they had the highest levels of contamination in the group.

Color-codes, groupings and rationale for classification are described in Section 7.

Risk in Wetland 16 was evaluated with respect to one assessment endpoint, survival, growth, and
reproduction of macroinvertebrates associated with the benthic environment. Decision making
triad results for Phase IIB/III Wetland 16 sediment analytical results (condition number 2)
indicated that Wetland 16 sediment was acceptable and no further action was recommended for

this medium. See Section 10.5.4 for a more detailed presentation of the Wetland 15 results.
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Wetland 18 assessment endpoints were 1) piscivorous bird health and reproduction; 2) survival,
growth, and reproduction of macroinvertebrates associated with the benthic environment; and 3)
protection of fish viability. Analyses of the data suggest that the detected concentrations in
sediment and surface water are acceptable. See Section 10.6.4 for a more detailed presentation

of the Wetland 18 analysis.

Comparison of Wetland 4D to the Group C representative wetlands (Wetlands 16 and 18) should
indicate that Wetland 4D would have similar results for sediment and surface water. Ecological

risk for sediment and surface water at Wetland 4D should therefore be considered acceptable.

10.4.5 Human Health Risk Assessment
10.4.5.1 Samples Included
Sediment

041M04D101, 041M04D201, 041M04D301, 041M04D401, 041M04D501

Surface Water

041W04D101, 041W04D401

10.4.5.2 Current and Future Land Use

This wetland is on the Navy golf course and could be an exposure point for golfers or trespassers
looking for lost golf balls. The Navy enforces the no fishing/no swimming policy at this wetland.
The adolescent trespasser and maintenance worker scenarios were considered conservatively

representative of potential human receptors at this wetland.

10.4.5.3 Fish COPCs ldentified
No fish tissue data were available for this wetland, and this exposure pathway would likely be

incomplete; therefore, no COPCs were identified.
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10.4.5.4 Sediment COPCs Identified
As shown in Table 10-4-6, the following COPC was identified:

] Arsenic

10.4.5.5 Surface Water COPCs Identified

As shown in Table 10-4-7, no surface water COPCs were identified.

10.4.5.6 Risk Characterization

Adolescent Trespasser

As shown in Table 10-4-8, arsenic is the only contributor to sediment risk estimates for the
trespasser scenario. The cumulative risk (ingestion and dermal contact) estimated for this wetland
is 1.7E-6. The HI shown in Table 10-4-9 was estimated to be 0.026. Arsenic was identified as
a COC in sediment based on its contribution to the cumulative risk estimate for this wetland using
the adolescent trespasser scenario. Table 10-4-12 summarizes cancer risk estimates and noncancer
hazard estimates for this wetland. Although exposure would likely be acute or subchronic, these
hazard estimates were developed for completeness, and RGOs were developed below.

Risk managers should also consider ecological endpoints.

Maintenance Worker

As shown in Table 10-4-10, arsenic is the only contributor to sediment risk estimates for the
maintenance worker scenario. The cumulative risk (ingestion and dermal contact) estimated for
this wetland is 2.7E-6. The HI shown in Table 10-4-11 was estimated to be 0.072. Arsenic was
identified as a COC in sediment based on its contribution to the cumulative risk estimate for this
wetland using the maintenance worker scenario. Tables 10-4-12 details cancer risk estimates and
noncancer hazard estimates for this wetland. Although exposure would likely be acute or
subchronic, these hazard estimates were developed for completeness, and RGOs were developed

below. Risk managers should also consider ecological endpoints.
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CAS Number Chamical Cu::':rnm:tiuﬂ Qualifier | Concentration Qualifier Urits Muirmum Fraquency Renge of Detection Limikx MEAN Ussd for Sereening Value Trespaxser PAG Maintenance ARARITBS Fiag Dsiection ar
Concenration Worker PRG Source Selection
72548 4,4-000 15,0000 a¥] 110.0000 o UGKG | 041M040401 1 3 /B 021 - 021 5287 110 NiA 92000 57000 < N/A NO BSL
72559 4,4-DDE 0.3200 65.00 ] UG/KG | 041M04DS01 | 5 / &5 NAV 28.21 55 N/A 65000 40000 < N/A NO BSL
50293 4,4-DDT 1.5000 J 23,9000 J UG/KG | 041M04D2301 | 4/  § 0.21 - 0.z21 263 s N/A 55000 40000 C N/A NO BSL
67641 Acetone 33.0000 280.0000 UGKG | 041M0O4D401 | &/ 5} 25000 - 25000 15575 280 N/A 32000000 49000000 N N/A NO BSL
319846  {alpha-BHC 0.4600 J 0.9400 J UG/KG | 041M04D201} 2 4/ § 0.01 - 0.04 070 0.94 N/A 3500 2200 (o} N/A NO BSL
5103719 {alpha-Chicrdans 1.0000 J 1.5000 J UG/KG{ 041M04D201 } 3/ § 0.01 - 0.0t 1.30 1.5 N/A 63000 39000 Cc N/A NC BSL
7428305  JAluminum {Al) 390.0000 33400.00 MG/KG] 041M04D40t t 6 / 6 NAV 1177517 223400 N/A 320000 490000 N N/A NO BSL
7440360 JAstimony (Sb) 0.8500 J 0.9500 J MG/KG | 041M040201 | 1 /8 01z - 18.20 085 0.95 N/A 130 200 N NA NO BSL
12672286 [Aroclor1248 0.6200 J 0.6200 J UG/KG | 041M0D4D201 | 1 /5 2,10 - 7.70 0.62 0.62 N/A 11000 8900 C N/A NO BSL
11097691  [Aroclor-1254 1.7000 J 42.0000 J UG/XKG | 041MD4DS01 { 2 /7 5 210 - 7.70 21.85 42 N/A 11000 6300 C N/A NO BSL
11096825 |[Aroclor-1260 $50.0000 J 50.0000 J UGKG | 041M04D201 | 1 L1 210 - 7.70 50.00 50 N/A 11000 £900 o N/A NO BSL
7440382  |Arsenic (As) 0.4900 J 20.40 4 MGMKG | 041M04D201 | 6 /7 6 NAV 10.72 204 N/A 15 8.2 c N/A YES ASL
7440353  |Banum (Ba} 0.3400 ) 53.00 d MG/KG]| 041MO4DI01 } 6 7/ 6 NAV 13.89 58 N/A 22000 34000 N N/A NO ESL
56553 Benzo(a)snihracens 58.0000 250.0000 UG/KG | 041M04D401 } 2/ 5 41.00 - 1300.00 156,00 250 N/A 30000 19000 Cc N/A NO ESL
50328 Benzo(slpyrens 120.0000 310.0000 UG/KG | 041MO4D301 § 3/ 5 41.00 -~ 1300.00 206 67 310 N/A 3000 1900 Cc N/A NO BSL
205992  |Benza{b}luaranthens 160.0000 380.0000 UG/KG | 041M04D201 | 3/ 5 4100 - 130000 260.00 350 N/A 30000 19000 c N/A NO BSL
181242  |Benzo(g.h,ijperylens 120.0000 380.0000 UG/KG | 041M04D101 | 3/  § 41,00 - 1300.00 270.00 250 N/A 95000000 15000000 N N/A NO BSL
207088 {Benzo{k)fluoranihens 100.0000 230.0000 UG/KG | 041M04D401 | 3/ 5 41.00 - 1300.00 156.67 230 N/A 300000 150000 c N/A NO BSL
7440417  |Berylium (Be) 0.3700 J 0.8100 J MG/KG 041M04D401 | 4/ 8 006 - 0.08 0.54 0.81 N/A 630 980 N N/A NO esL
117817 |bis(2-Ethyhexyliphthalate (BEHP} £1.0000 J 240.0000 J UG/KG | 041M04D201 | 4 7/ 5 }13000.00 - 13000.00 133.75 240 N/A 1600000 980000 C N/A NO BSL
85687 Eutylbenzylphihalate £8.0000 J 81.0000 J UG/KG | 041M04D101 } 2/ 5 | 40000 - 1200000 74.50 81 N/A 63000000 53000000 N N/A NO BSL
7440438  |Cadmium (Cd) 0.2600 J 3.7000 MG/KG| 041M04D201} 4 ¢ 6 018 - 1.00 257 37 N/A 320 450 N N/A NO BSL
7440702 |Calcium {Ca) 26.2000 J 4510.00 MG/KG | 041M04D501 | 6 / 6 NAV 2065.72 4510 N/A N/A N/A N/A NO EN
86748 Cerbazole 56.0000 J 66.0000 J UG/KG | 041M04D101 | 1 / 5 400.00 - 13000.0C 66.00 66 N/A 1100000 650000 Cc N/A NO BsL
75150 Cartbon disulfide 4.0000 J 27.0000 J UG/KG | 041M04D401 | 3/ 5 1200 - 14.00 1633 27 N/A 32000000 45000000 N N/A NO BSL
7440473  {Cnromium (Cr) 0.7400 8510 MG/KG| 041M04D501 | 6 /7 6 NAV 44.39 851 N/A 1600 2500 N N/A NO BSL
218015  [Chrysene 120.0000 240.0000 UGKG | 041M04D401{ 3 s § 41,00 - 1300.00 170.00 240 N/A 3000000 1900000 c N/A NO BSL
7440484 |Cobal (Co) 1.1000 J 2.1000 J MGKG| 041M04D201 | 3 7 B 0.18 - 5.80 1.60 21 N/A 12000 23000 N N/A NC BsL
7440508  [Copper (Cu) 0.4900 J 53.00 J MG/KG| 041M04D501 | 8/ & NAV 25.03 53 N/A 13000 20000 N N/A NG BSL
319868  [delfta-BHC 0.4100 J 16,0000 DJ UG/KG | 041M04D301} 4 / 5 001 - 0.01 1.28 16 N/A 12000 7600 N/A NO BSL
60571 Dieldrin 0.7800 J 1.1000 J UG/KG | 041M04D401 | 2/ 5 0.21 - 0.68 0.94 1.4 N/A 1400 860 c N/A NO 8SL
84662 Dietnylphthalate 71000.0000 J 71000.0000 dJ UG/KG | 041M04D401 § 1/ 5| 400.00 - 1300.00 || 71000.00 71000 N/A 250000000 390000000 N N/A NO 8SL
1031078 |Endosufan sulfate 0.6300 J 0.6300 J UGMKG | 041M04D201 | 1 i/ 5 0.21 - D.77 0.62 0.63 N/A 1800000 2500000 N NA NO B&L
206440  [Fluoranthene 110.0000 310.0000 UG/KG | 041M04D301 | 3 / b 4100 - 1300.00 23333 0 N/A 13000000 20000000 N N/A NO BSL
183355  jindeno(1,2,3-cd)pyrene 77.0000 240.0000 UG/KG | 041M04D301 | 3/ 5 41,00 - 1300.00 155.67 240 N/A 30000 13000 < N/A NO BSL
7435856  {lron (Fe) 671.0000 47500.00 MG/XKG| 041M04D401 | 6 /6 NAV 23618.50 47500 N/A N/A N/A N/A NO EN
7435521 |[Lead (Pb} 0.7200 350.00 J MG/HG| 041M04D501 | 6 /7 6 NAV 176.94 350 N/A 400 400 N] OSWER NC BSL
7439954  [Magnesium {Mg} 19.6000 J 5170.00 MG/KG( 041M04D301 } 6/ 6 NAV 2555.10 5170 N/A N/A N/A N N/A NO EN
7439985 [Mangenese {Mn) 20000 J 80.20 MG/KG | 041M04D301f 6 / & NAV 50.15 502 N/A 15000 23000 N N/A NO BsL
7439976 |Mercury {(Hg} 0.1200 J 0.1800 J MG/KG | 041M04D101} 2 / 6 005 - 0,15 0.14 0.16 N/A 95 150 N/A NO BSL
7440020  Nickel (Ni} §.1000 12.8000 J MG/KG | D41M04D201 | 4 ¢ & 072 - 074 783 12.8 N/A 6300 9800 N N/A NO asL
85018 Phenanthrene 28.0000 J 80.0000 J UG/KG | 041M04D301 | 3/ & 4100 - 130000 57.00 80 N/A 9500000 15000000 N N/A NO BsL
7440087  [Potassium (K) 18.4000 J 3150.00 MG/KG| 041M04D301 | 6/ 8 NAav 106B.23 2150 N/A N/A N/A N/A NO EN
129000 [Pyrene 130.0000 410.0000 UG/KG | 041MD4D101 | 2 7 5 41,00 - 1300.00 266.67 410 N/A 9500000 15000000 N N/A NO BSL
7782432  |Selenium (Se). 1.5000 J 4.6000 J MG/KG | 041MD4D101 | 4 7/ 6 018 - 0.18 255 4.6 N/A 1600 2500 N N/A NO 8sL
7440235 (Sodium {Na} 2.5000 J 11800.00 MG/KG| 041M04D401 | 6 7 6 NAV 5351.58 11800 N/A N/A N/A N N/A NO EN
7440622  |Vanadium (V) 0.5000 J 59.10 MG/KG] 041M04D301} 6 / 6 NAV 24,43 59.1 N/A 2200 3400 N N/A NO BsL
7440566 |Zinc {Zn} 1.4000 112,00 MGMKG | 041M04D501 | 6§/ 6 NAV 61.18 112 NA 35000 150000 N N/A NO BSL
(1) Mini delected Dsfiniions:  N/A = Not Applic able
@ i £ol used as vaive. NAY = Not Available
{3 No backgraund concentrations ware developed for this media. COPC = Cohamical of Potentiai Concam
{4} PRGs for site SCOnNAnic basad an and prasented in Section B of this report. ARARTEC = Applicabie or Relevart and Appropriste Requirement/Ta Be Considared

{5} PRGs for commercial maintenance worker scenaria

{6} Rationaie Codes

Salection Reasan:

Dalation Reason:

based

and

Above Screemnng Lavais (ASL)
Below Scresaing Lavels (B51)

Bashground Levals (BKG)

No Toxieity information (NT X}
Esaantini Nutrisnt (EN)

in Section B of this report.

OSWER = Offica of Solid Waste and Emsergency Responsa

J = Estimalad Valus
C = Cacinogenic
N = Noncarcinog snic




Scenario Timekama: Cument and Fulure
[Medium: Surfaca Water
|Exposure Medium: Surtace Water

Exposure Point: Welland 4D Surlace Water

NAS PENSACOLA SITE #1

TAbLc 10-4-7
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

{1} (U] 2 ] @ (8)
cAs Mi Minimum | Maxi Maximum Location of Max Detection Range of concenation | ool M et | Mt Potentil 2::::‘.::;
Number Chemical Conlcr:;::azun Qualifier Coni:‘r:;:'on Qualifier Units 00;;’;;1";_’2:““‘ Frequency | Detection Limits Mean Used fur Value Sueenir:g Touicity | Warker Scraening ARARITBC | COPC Flag Delection or
Sereening Value Toxicity Vaiue Source Selection
7440702 |Calcium (Ca) 32600.00 55000.00 UGH, 041W040401 2 1 2 NAV 43800.00 55000 NIA N/A N/A N/A NO EN
7439896 Jiran {Fe} 695.00 1580.00 UGiL 041W040D101 2 i 2 NAV 1137.50 1580 N/A N/A N/A N N/A NO EN
7439954 [Magnesium (Mg} 83700.00 14500000 UG/L 041W040401 2 /2 NAv 104350.00 145000 N/A N/A N/A N/A NO EN
7439965 |Manganese (Mn) 22 60 36.40 uGiL 041WB4D101 2 /2 NAV 29.50 36.4 N/A 2400 5000 N N/A NO BsL
75092 |Methylens chloride 87.00 87.00 D UG/L 041W04D401 17 2 NAV 87.00 B7 N/A 1000 900 c N/A NO BSL
7440097 {Potassium (K} 21500.00 45900.00 UG 041W04D401 2 ¢ 2 NAV 33700.00 45900 N/A N/A N/A N/A NO EN
7440235 |Sodium (Na) 585000.00 1270000.00 uGiL 041W04D401 2 7 2 NAV 978000.00 1270000 N/A N/A N/A N/A NC EN
7440280 |Thallium (T1) 11.00 11.00 UG/L 041W04D401 1/ 2 NAV 11.00 1 N/A 17 28 N NIA YES ASL
{1} Minimum/maximum deiecied concentration Definitions: N/A = Not Applicable
{2) Maximum concentration ueed as szreening vaiue. NAV = Not Available
(4) PRGs for site tresp wcananio calcuiated based an eq) andp presented in Section 8 of this repait GOPC = Chemical of Potertial Concern
{5) PRGs for ial mai worker using equal and p presented in Saction B of this repen. ARARTBC = Applicakie or Releveant and Appropri guiremenl To Be Considered
{6} Rationale Codes Selection Reason:  Above Screening Levels {ASL} J w Estimaied Value

Delelion Reagon;  Below Screening Levels {BSL)
Background Leveis {BKG}
Essenbial Nuuient {EN}
No Taxicity information (NTX}

C = Carcinogenic

N = Noncarcinogenic



TABLE 10-4-8
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

NAS PENSACOLA SITE 41

cenario. himeframe. Current
edium: Sediment

Exposure Medium: Sediment
Exposure Point. Wetland 4d
acepior Population:  Trespasser
Recepior Age: Adolescent

EPC Selected for

Exposure | Chemical of Potential | Medium Medium | Route EPC Hazard Intake Intake Cancer Slope | Slope Factor
Route Concern EPC Value | EPC Units Value Calculation (Cancer) | (Cancer) Units Factor Units Cancer Risk
Ingestion {Arsenic 204 MG/KG N/A M 9.20E-07 mg/kg-day 1.5 (mg/kg-day)’| 1.38E-06
Dermal Arsenic 20.4 MG/KG N/A M 3.80E-08 mg/kg-day 7.5 (mg/kg-day)'1 2.85E-07
Total Risk All Exposure Routes/Pathways|| 1.67E-06

EPC = Exposure Point Concentration

MG/KG = Milligram per Kilogram
M = Medium-specific EPC selected for risk calculation.




TABLE 10-4-9
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
NAS PENSACOLA SITE 41

cenario: |imeframe: Current
edium: Sediment

Exposure Madium: Sediment
Exposure Point; Wetland 4d
Receptor Population:  Trespasser
Receplor Age: Adolescent

EPC Selected Intake
Exposure Chemical of Medium Medium | Route EPC for Hazard Intake (Non-Cancer) | Reference | Reference | Hazard
Route | Potential Concern | EPC Value| EPC Units Value Calculation (Non-Cancer) Units Dose Dose Units | Quotient
Ingestion }Arsenic 20.4 MG/KG N/A M 6.50E-06 mg/kg-day 3.00E-04 | mg/kg-day { 0.022
Dermal  {Arsenic 204 MG/KG N/A M 2.60E-07 mg/kg-day 6.00E-05 | mg/kg-day | 0.0043

Total Hazard Index Across All Exposure RouteslPathways[ 0.026

EPC = Exposure Point Concentration
MG/KG = Milligram per Kilogram
M = Medium-specific EPC selected for risk calculation.



cenario: Timeframe. Current
edium: Sediment

Exposure Medium: Sediment
Exposure Point: Wetland 4d

aceplor Age; Aduit

sceptor Population:  Maintenance Warker

TABLE 10-4-10
CALCULATION OF CANCER RISKS
REASONABLE MAXIMUM EXPOSURE

NAS PENSACOLA SITE 41

EPC Selected for

Exposure | Chemical of Potential | Medium Medium | Route EPC Hazard Intake Intake Cancer Slope | Slope Factor
Route Concern EPC Value} EPC Units Value Calculation (Cancer) | (Cancer) Units Factor Units Cancer Risk
Ingestion  |Arsenic 204 MG/KG N/A M 1.50E-06 mg/kg-day 1.5 (mg/kg-day)'1 2.25E-086
Dermal Arsenic 20.4 MG/KG N/A M 6.10E-08 mg/kg-day 7.5 (mg/kg-day)'1 4 58E-07
Total Risk All Exposure Routes/Pathways|l 2.71E-06

EPC = Exposure Point Concentration

MG/KG = Milligram per Kilogram

M = Medium-specific EPC selected for risk caiculation.




edium: Sediment
Exposire Madium: Sedimant
Exposwe Point: Wetland 4d

sceptor Age: Adult

Receptor Population: Maintenance Warker

TABLE 10-4-11
CALCULATION OF NON-CANCER HAZARDS
REASONABLE MAXIMUM EXPOSURE
NAS PENSACOLA SITE 41

EPC Selected Intake
Exposure Chemical of Medium Medium | Route EPC for Hazard Intake (Non-Cancer) | Reference | Reference | Hazard
Route | Potential Concern | EPC Value| EPC Units Value Calculation (Non-Cancer) Units Dose Dose Units | Quotient
Ingestion |Arsenic 20.4 MG/KG N/A M 4.16E-08 mg/kg-day 3.00E-04 | mg/kg-day | 0.014
Dermal |Arsenic 20.4 MG/KG N/A M 1.70E-07 mg/kg-day 6.00E-05 | mg/kg-day | 0.0028

EPC = Exposure Point Concentration

MG/KG = Milligram per Kilogram

M = Medium-specific EPC selected for risk calculation.

Total Hazard index Across All Exposure Routes/Pathways
L

0.017 |




cenario Timeframe: Gurrent and Future
Receptor Population: Site Trespasser
Receptor Age: Adolescent

TABLE 10-4-12
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs
REASONABLE MAXIMUM EXPOSURE

NAS PENSACOLA SITE 41

. . — nic H i
Medium Equsure Equsure Chemical Carcinogenic Risk Chemical Non-carcinogenic Hazard Quotient
Medium Point
Ingestion | Dermal Total Primary Target Organ Ingestion | Dermal | Total
Sediment  [Sediment |Wetland 4d |Arsenic 1.38E-06 | 2.85E-07 | 1.67E-06 |Arsenic skin 0.022 0.0043 | 0.0260
(Total)| 1.38E-06 | 2.85E-07 | 1.67E-06 (Total) 0.022 0.0043 | 0.02860
Totai Risk Across All Exposure Pathways| 1.67E-06 Total Hazard Index Across All Exposure Pathways| 0.0260
=l s
cenario Timeframe: Current
Receptor Population: Maintenance Worker
Receptor Age: Adult
Medium Expo;ure Expo'sure Chemical -Carcinogenic Risk Chemical ‘ Non-carcinogenic Haza'rd Quotient
Medium Point ingestion { Dermal Total Primary Target Organ Ingestion | Dermal | Total
Sediment Sediment [Wetland 4d |Arsenic 2.25E-06 | 4.58E-07 | 2.71E-06 |Arsenic skin 0.014 0.0028 | 0.017
(Total)] 2.25E-06 | 4.568BE-07 | 2.71E-06 (Total) 0.014 0.0028 | 0.017
Total Risk Across All Exposure Pathways" 2.71E-06 | Total Hazard Index Across All Exposure Pathwaysl[ 0.017 |
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10.4.5.7 Remedial Goal Options

RGOs were developed in accordance with USEPA Region IV Supplemental Guidance to
RAGS Bulletin 5, Remedial Options (USEPA, 1996a). Arsenic was the only COC identified for
this wetland. Because arsenic was identified as a COC for sediment based only on cancer risk

estimates and not based on hazard index estimates, only risk based RGOs were developed.

Adolescent Trespasser
As shown in Table 10-4-8, the sediment EPC of 20.4 mg/kg-day resulted in a risk estimate of
1.7E-6 for arsenic. Using a linear ratio, a target risk of 1E-6 would result from 12.2 mg/kg.

Therefore, 122 mg/kg and 1220 mg/kg represent target risks of 1E-5 and 1E-4, respectively.

Maintenance Worker

A sediment EPC of 20.4 mg/kg resulted in a risk estimate of 2.7E-6, as shown in Table 10-4-10.
Using a linear ratio, 7.61 mg/kg would correspond with a target risk of 1E-6. Therefore,
76.1 mg/kg and 761 mg/kg represent target risks of 1E-5 and 1E-4, respectively. The only

surface water quality standard exceeded in Wetland 4D was for iron.

10.4.6  Conclusions and Recommendations

Wetlands 16 and 18 were sampled to represent the Group C wetlands in Phase IIB/III.
Wetland 4D has similar contaminants (metals and pesticides/PCBs) as Wetlands 16 and 18, and
is also tidally influenced by Bayou Grande. Comparison of Wetland 4D to the Group C
representative wetlands (Wetlands 16 and 18) indicate no excess risk for sediment and

surface water at Wetland 4D is considered acceptable.

The HHRA identified arsenic in sediment as the only COPC identified at Wetland 4D. However,
Wetland 4D’s location within the A.C. Read golf course effectively restricts its access by

trespassers. Though the wetland could be attractive for recreational swimming and fishing, the

10-4-25
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Navy enforces a no fishing/no swimming policy at Wetland 4D. Since the wetland is restricted
to swimming, the potential for incidental ingestion of sediment is considered low. In addition, the
arsenic detected concentrations may be linked to pesticides applied on the golf course in

accordance with Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA).

Because of the lack of excess ecological risk in Wetland 4D, the limited possibilities for incidental

ingestion of sediment from the wetland, no further action is recommended for Wetland 4D.

10-4-26
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10.5 Wetland 16

10.5.1 Site Description

Wetland 16 is on the northeastern side of Site 1, along the shore of Bayou Grande. The
NAS Pensacola picnic ground lies to the east. Parsons and Pruitt (USEPA, 1991) described this
area as an estuarine emergent system containing predominantly black needlerush
(Juncus romerianus). The wetland also contains saw grass (Cladium jamaicense). Wetland 16
generally flows northwest into Bayou Grande through a drainage channel about 3 feet wide. The
open water portion of the wetland ranges from 1 to about 4 feet deep and has a maximum width
of about 200 feet. Sediment in most of the wetland is sandy, with TOC detected at 6%.
Wetland 16 is fed from the east and south by groundwater from Site 1, and receives

tidal influences from Bayou Grande. Rubble deposits exist on the south shore of Wetland 16.

The IR site potentially affecting Wetland 16 is Site 1 (Sanitary Landfill), which was used from the
mid-1950s until 1976 as the predominant disposal site for all solid wastes generated on the base

(NEESA, 1983).

10.5.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-5-1 denotes

the Phase IIA Wetland 16 sampling locations.

Sediment

Twenty-one metals were detected in Wetland 16 sediment samples. Eight metals — arsenic
(10.9 ppm), cadmium (8.5 ppm), chromium (78.4 ppm), copper (90.8 ppm), lead (182 ppm),
mercury (0.41 ppm), silver (1.8 ppm), and zinc (319 ppm) exceeded sediment benchmark levels
at sample location 1603. All Wetland 16 metals exceedances occurred at this sample location.
Five pesticides were detected in Wetland 16 sediment samples, including 4,4'-DDT and its

metabolites, dieldrin, and alpha-chlordane. No 4,4'-DDT or its metabolites exceeded basewide

10-5-1
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levels. Dieldrin exceeded its sediment screening level (0.715 ppb) at location 1603 (4.2 ppb).
Aroclor-1254 exceeded its sediment screening level (21.6 ppb) at location 1603 (78 ppb).
Seven SVOCs were detected, many of which were high- and low-molecular weight PAHs, and
one phthalate ester. Bis(2-ethylhexyl)phthalate exceeded its screening standard (182 ppb) at
location 1603 (720 ppb). The VOC methylene chloride, a common laboratory contaminant, was

also detected in Wetland 16 sediments.

Table 10-5-1 shows the Wetland 16 Phase ITA sediment sample results (frequency of detection,
range of detected concentrations, and average detected concentration). Table 10-5-2 compares
detected concentrations at each sample location to sediment benchmark levels, and lists calculated
HQs for each parameter. Only the parameters with benchmark levels are presented in

Table 10-5-2. The HQs will be further discussed in the ecological risk section.

Surface Water

Ten metals were detected in Wetland 16 surface water samples. Iron exceeded saltwater
surface water criteria at all three sample locations (414 ppb, 816 ppb, and 1,020 ppb at
locations 001W001601, 1601, and 1602). Thallium exceeded saltwater surface water criteria
(6.3 ppb) at sample locations 1601 (13.9 ppb) and 1602 (14.8 ppb). No pesticides, PCBs, or
SVOCs were detected in surface water at Wetland 16. Two VOCs, 1,1-dichloroethane, and

chlorobenzene were detected below surface water quality criteria.

Table 10-5-3 shows the Wetland 16 Phase IIA surface water sample results (frequency of
detection, range of detected concentrations, and average detected concentration). Table 10-5-4
compares detected concentrations at each sample location to surface water quality criteria and lists
calculated HQs for each parameter. Only the parameters with benchmark levels are presented in

Table 10-5-4. The HQs will be further discussed in the ecological risk section.

10-5-2
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Table 10-5-1
Detected Concentrations in Wetland 16 Sediments
Frequency of Range of Detected Average Detected
Parameter Detection Concentrations Concentration

Jnorganics (mg/kg)

Aluminum (Al)“*r . 4/4 B 255 - 8880 4123.75
Arsenic (As) 4/4 0.72 - 10.9 3.63
Barium (Ba) : 4/4 23-8.1 4.87
Beryllium (Be) 2/4 0.18 - 0.47 0.33
Cadmium (Cd) 2/4 0.61 -85 4.56
Calcium (Ca) 4/4 53.9 - 2090 781.4
Chromium (Cr) 4/4 1.9-78.4 27.43
Cobalt (Co) 4/4 0.7-1.7 1.2
Copper (Cu) 3/4 1.4-90.8 25.8-
Iron (Fe) 4/4 1330 - 39500 12732.5
Lead (Pb) 4/4 2.1-182 50.55
Magnesium (Mg) 4/4 109 - 3830 1602.25
Manganese (Mn) 4/4 1.4-211 62.73
Mercury (Hg) 1/3 0.41 0.41
Nickel (Ni) 2/4 1.9-84 5.15
Potassium (K) 3/4 42.9 - 1580 711.64
Selenium (Se) 2/4 0.4-0.84 0.62
Silver (Ag) 1/3 1.8 1.8
Sodium (Na) 4/4 480 - 12300 4512.5
Vanadium (V) 4/4 1.2-34 11.7
Zinc (Zn) 4/4 2.5-1319 90.80
Pesticides and PCBs (ug/kg)

4,4'-DDD 4/4 27-438 1.75
4,4'-DDE 3/4 0.3-26 9.8
4,4'-DDT 1/4 2.8 2.8
alpha-Chlordane 1/4 0.47 0.47
Aroclor-1254 3/4 2.1-78 30.37
Dieldrin 2/4 0.35-4.2 2.28
SVOCs (ug/kg)

Benzo(b)fluoranthene 1/4 100 100
bis(2-Ethylhexyl)phthalate (BEHP) 3/4 110 - 720 336.67
Butylbenzylphthalate 1/4 31 31
Di-n-butylphthalate 1/4 34 34
Diethylphthalate 1/4 90 90
Fluoranthene 2/4 58 - 100 79
Pyrene . : . 2/4 45-110. . . .. 77.5-

VOCs (ug/kg)

Notes:
The total number of samples has been reduced by the number of rejected samples. However, note that no positive results rejected.

All results are in micrograms per kilogram (zg/kg) or parts per billion (ppb), except for metals which are in milligrams per kilogram (mg/kg) or
parts per million (ppm).
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Table 10-5-2 (2)
Wetland 16
Phase IIA Sediment Concentrations Compared to Benchmark Levels

Sediment

Sample Detected Benchmark Value SBV - HQ

Location Parameter Concentration (SBV) HQ Reference
Cadmium (MG/KG) 8.5 0.68 12.50 b
Chromium (MG/KG) 78.4 52.3 1.50 ab
Copper (MG/KG) 90.8 18.7 4.86 ab
Dieldrin (UG/KG) 42 0.72 5.83 b
Fluoranthene (UG/KG) 100 113 0.88 b
Lead (MG/KG) 182 30.2 6.03 ab
Mercury (MG/KG) 0.41 0.13 3.15 ab
Nickel (MG/KG) 8.4 15.9 0.53 ab
Pyrene (UG/KG) 110 153 0.72 b
Silver (MG/KG) 1.8 0.73 2.47 b
Zinc (MG/KG) 319 124 2.57 ab

Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs

(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.
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Detected Concentratiptl)‘:gJ lig lV%ft.l?md 16 Surface Water
Parameter Frﬁg?eeclzgnof R%lt))%ech{t}):tti%cnt: d A‘é%-:cgeenggttﬁd

Inorganics (ug/L)

Aluminum (Al 23 98.9 - 304 201:45
Barium (Ba) 213 30.5- 319 31.2
Calcium (Ca) 3/3 - 104000 -~ 145000 12133333
Iron (Fe) 3/3 414 - 1020 750
Magnesium (Mg) 33+ 294000 - 419000 " 350666.67
Manganese (Mn) 3/3 50.1 - 56.6 53.9667
Potassium (K) 373 98700 - 162000 125233.33
Sodium (Na) 3/3 2410000 - 3820000 2980000
Thallium (TI) 273 13.9- 14.8 14.35
Zinc (Zn) 2/3 7.1-7.4 7.25
VOCs (ug/L)

1,1-Dichloroethane 173 2 2
Chlorobenzene 2/3 1 1

Note:
All results are in micrograms per liter (ug/L) or parts per billion (ppb).
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10.5.3 Fate and Transport

Pathways evaluated for wetland-specific fate and transport correlate with those identified in the
conceptual model presented in Section 9: surface water/sediment transport into the wetland;
groundwater discharge into the wetland; sediment/surface water transport within the wetland;
sediment leaching to surface water within the wetland; and surface water/sediment transport from
the wetland. Because sediment transport and storm water runoff data is lacking, many evaluations
are qualitative in nature. The method of evaluating leaching from sediment to surface water was
presented in Section 9. Table 10-5-5 presents those contaminants present in sediment above
benchmark levels and their calculated SSLs. Contaminants present in surface water above water

quality criteria are presented in Table 10-5-4.

Transport Into the Wetland
Surface Water/Sediment Pathway
Based on landform and watershed analysis, the following sources can contribute contamination to

Wetland 16 through this pathway:

. Potential storm water runoff and sediment entrainment from Site 1. Additionally, this
wetland has a direct connection to Bayou Grande via a small tidal inlet, and will experience

back flushing of surface water during high tide and storm surge events.
Sediment contaminants above benchmark levels (see Table 10-5-2) validate this sediment transport

pathway, and by inference surface water as well. Additionally, one inorganic exceeded its

surface water criteria, further validating the pathway.
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Table 10-5-5
Calculated Sediment Screening Values for Wetland 16
USEPA or FDEP Maximum Leaching
Surface Water SSL Concentration Potential
Parameter Standard Kd DF = 100 Detected DF = 100
Inorganics {ppb) ’ (ppm) (ppm)

Arsenic a - 36* 29E+01 105 109 NO
Cadmium 9.3%¢ 7.5E+01 69.9 8.5 NO
Chromium - 7\ ©spmr 1.9E+01 ’ 95.7 78.4 No o
Lead 56° 9E+02 504 182 NO
Mercury o025 5.2E+01 0.13 041 ' YES
Silver 0.23** 8.3 0.194 1.8 YES
Zinc ‘ o 860 6.2E+01 534 319 NO

_ Organics (ppb) (ppb) . (Ppb)

4,4 DDE 0.14* 1.03E+05 1.44E +06 26 NO
4,4 DDD 0.025° 2.3E+04 5.75E+04 4.8 NO
Dieldrin 0.0019 *® 4.92E+02 93.5 4.2 NO
Bis(2-ethylhexyDphthalate NA 3.48E+05 NA 720 NA

Notes:

Kd for organics calculated using foc of 0.023 (numerical average of all sediment samples).

Kds are from: USEPA, 1996b (first preference); Superfund Chemical Data Matrix (USEPA, 1996c¢) (second preference); Texas Risk Reduction
Program Concept Document 2, Volume 1, Appendix VII, 1996 (third preference); TERRA Model, Oak Ridge National Laboratory,
1984 (fourth preference — primary reference for inorganics).

Kd = pormalized partitioning coefficient,

SSL =  sediment screening level.

DF = dilution factor.

a = USEPA Saltwater Surface Water Chronic Screening Value (1995a).
b = FDEP Class II Water Quality Criteria (1996).

Groundwater Discharge Pathway
Based on potentiometric analysis, the primary potential source that would directly contribute
contamination to Wetland 16 through this pathway is Site 1. Contamination found in groundwater

validates this pathway.
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Transport Within the Wetland

Surface Water/Sediment Migration Pathway

The configuration of the wetland, along with landform analysis, indicates that surface water and
sediment transport will occur to the north into Bayou Grande. Surface water and sediment can

therefore be considered to be mobile, and the pathway valid for this wetland.

Sediment Leaching to Surface Water Pathway

Four organics — three pesticides and one semivolatile — and seven inorganics exceeded their SSV
(see Table 10-5-5), but only two — mercury and silver — exceeded their calculated SSL
(see Table 10-5-5). None of these inorganics were detected in the corresponding surface water,
thus the potential for their partitioning to surface water is considered low. Iron was the only
constituent in surface water above standards, and it is likely attributable to the
surface water/groundwater discharge pathway. Because two inorganics were detected in sediment
above their SSLs, the pathway is considered valid, but with a low potential for partitioning to

surface water.

Transport From the Wetland

Surface water and sediment from Wetland 16 can be expected to move directly into Bayou Grande,
with some landward movement during periods of high tide and storm surge events. Therefore
sediment and surface water contamination can be expected to be mobile and not remain within the

wetland.

10.5.4 Ecological Risk Assessment

HQs for Wetland 16 sediment samples are presented in Table 10-5-2. Phase IIA sediment results
compared to the appropriate sediment benchmark levels revealed HQs above 1 for arsenic (1.51),
cadmium (12.50), chromiﬁm (1.50), copper (4.86), lead (6.03), mercury (3.15), silver (2.47), and
zinc (2.57) at sample location 1603. HQs were above 1 for 4,4'-DDD (3.93), 4,4'-DDE (12.56),
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and 4,4'-DDT (2.35), respectively at sample location 1603. HQs were also above 1 for 4,4'-DDD
(1.23) and 4,4'-DDE (1.50) at sample location 1602. However, as noted in the Nature and Extent
discussion, the concentrations of 4,4'-DDT and its metabolites were below basewide levels. The
HQ was greater than 1 for dieldrin (5.83), Aroclor-1254 (3.61), and bis(2-ethylhexyl)phthalate
(3.96) at location 1603. Phase IIA surface water results revealed HQs greater than 1 for iron at
all three sample locations (1.38, 2.72, and 3.4 at locations 001W001601, 1601, and 1602).
Thallium had HQs above 1 at sample locations 1601 (2.21) and 1602 (2.35). HQs greater than

1 indicate a potential for excess risk.

Phase I1B/I11
Based on Phase I1A data, Wetland 16 was classified in Group C and sampled in Phase IIB/III.

Color-codes, groupings and rationale for classification are described in Section 7.

Conceptual Model

Estuarine Wetland 16 is fed from the east and the south by groundwater from the area of Site 1
and from the northwest by tidal influences from Bayou Grande. The open water portion of the
wetland ranges from about one to five feet deep and has a maximum width of about 200 feet. This
wetland supports wading birds, diving birds, fisheries and benthic macroinvertebrates, which are
considered the primary habitat functional uses. This wetland is suspected of being impacted by
Site 1. Although not as prevalent as some other wetlands, select metals are the primary
contaminants of concern. Therefore, directly toxic impacts to benthic macroinvertebrates are
expected to be the most significant exposure route. Since benthic exposure is of greatest concern
via the sediment, no surface water samples were collected from Wetland 16. The conceptual

model for Wetland 16 is shown on Figure 10-5-2.

Sampling Location Rationale
One Phase IIB/III sediment sample was collected at Phase ITA location 16033 for toxicity analysis,
sediment chemistry, TOC, grain size, and benthic diversity. This sample was selected because

of the relatively high metal concentrations in the sediment. Three composite grab samples for
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benthic diversity were collected within 10 feet of this sample location to account for

spatial variability.

Ecological Risk Evaluation

Risk in Wetland 16 was evaluated using two estuarine bioassay organisms with the
assessment endpoint:  survival and growth of macroinvertebrates associated with the
benthic environment. Impacts to fish were not evaluated because the shallow depth of the wetland
does not support upper trophic level fish. During Phase IIA, water quality criteria were exceeded
for iron only in the two surface water samples collected. An additional sample collected as part
of the Site 1 RI also showed iron to exceed its water quality criteria. There is little data regarding

the toxic effects of iron to fish species.

Survival and Growth of Macroinvertebrates Associated with the Benthic Environment:
As discussed in Section 7, this assessment endpoint was evaluated using the sediment quality triad
approach of chemistry, toxicity and community analysis. Results are scored via the decision

making triad, and the overall condition of the wetland for this assessment endpoint is determined.

Sediment Chemistry

Table 10-5-6 compares detected Phase IIB/III sediment concentrations to benchmark levels, and
lists calculated HQs for each parameter. DDT and its metabolites are also compared to
basewide levels (see Section 6). Only the detected parameters with benchmark levels are presented
in Table 10-5-6. As shown on Table 10-5-6, sediment HQ values are greater than one for DDT
and its metabolites. However, their concentrations are below the basewide levels (see Section 6).
Cadmium is the only other detected parameter with an HQ above 1, therefore, a matrix score of

“—” for chemistry is applied.

10-5-14



DIVING
BIRDS

%

WADING |
BIRDS

A

I_
e T
T

BENTHIC
MACRO
INVERTEBRATES

MAMMALS

)

NOTE: BOLD LINES INDICATE
COMPLETE PATHWAY

NN &
\\\f/\\\\\/ \

NAVAL AR STATION PENSACOLA
4 PENSACOLA, FLORIDA

FIGURE 10-5-2
GROUP C: WETLAND 16
CONCEPTUAL MODEL

DWG DATE: 03/11/99 [DWG NAME: 0036S015




Final Remedial Investigation Report
NAS Pensacola Site 41

Section 10: Site-Specific Evaluations
August 31, 2000

This page intentionally left blank.

10-5-16



Table 10-5-6 (1)
Wetland 16
Phase IIB/lll Sediment Concentrations Compared to Benchmark Levels

Sediment
Sample Detected Benchmark Value SBV-HQ
Location Parameter Concentration (SBV) HQ Reference
041M160301
4,4.DDD (UG/KG) 6.9 1.22 566 b
4,4*-DDE (UG/KG}) 4.8 2.07 2.32 b
4,4'-DDT (UG/KG) 16 1.19 13.45 b
Arsenic (MG/KG) 5.5 7.24 0.76 ab
Cadmium (MG/KG) 0.91 0.68 1.34 b
Chromium (MG/KG) 24.6 52.3 0.47 ab
Copper (MG/KG) 16 18.7 0.86 ab
Endrin (UG/KG) 1.3 3.3 0.39 a
Fluoranthene (UG/KG) 32 113 0.28 b
Lead (MG/KG) 294 30.2 0.97 ab
Mercury (MG/KG) 0.07 0.13 0.54 ab
Nickel (MG/KG) 4.4 15.9 0.28 ab
Silver (MG/KG) 0.34 0.73 0.47 b
Zinc (MG/KG) 68.5 124 0.55 ab
Notes:

(a) USEPA Screening Concentration for Sediment - EPA SSVs
(b) FDEP Sediment Quality Assessment Guidelines - FDEP SQAGs
Some of the numbers in the table may vary because of rounding.
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Sediment Toxicity

Survival results for Wetland 16 sediments were 93% for the Leptocheirus test and 100% for the
Neanthes test, as presented in Table 10-5-7. Weight was also noted to not be significant different
from the control in the Leprocheirus test. Application of these results to the decision making triad

discussed Section 7.14 revealed a triad matrix score of “—” for the amphipod and polychaete tests.

Benthic Diversity in Sediment

Sediment samples were also sorted for benthic diversity. Location 16-03 was sampled and found
to contain a large population of a few polychaetes. Capitella capitata, Mediomastus californiensis,
and Streblospio benedicti, are all polychaetes which are found in brackish backwater areas and are
considered pollution tolerant. The diversity (1.69) was lower than the diversity detected in other

estuarine wetlands. A total of 37 organisms were collected and sorted into five dominant species.

Table 10-5-7
Toxicity Results
Wetland 16 Sediment

Leptocheirus Neanthes
Triad Matrix
Site % Survival % Survival Weight (mg) Scoring
Control (negative) 98 100 8.5
Wetland 16 (16-03) 93 100 8.0 —
Note:
* = Statistically significant difference from control population.

Benthic diversity results and application to the triad matrix are presented in Table 10-5-8.
Application of these results to the decision making triad discussed Section 7.14 revealed a triad

matrix score of “—” for the benthic diversity test.

Table 10-5-8
Benthic Diversity Results
Wetland 16 Sediment
Site Shannon-Weiner Diversity Pielou’s Evenness MargaleP’s Richness Triad Matrix Scoring
Wetland 16 (16-03) - 1.69 1.05 4.72 —
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Evaluation Summary

Although detected concentrations in sediment generate an HI greater than 1, a potential for toxic
effects to the benthic community is not anticipated because the toxicity results showed no acute or
chronic effects for survival or growth. DDT and its metabolites were the greatest contributors to
the HQs, and their detected concentrations are below basewide levels. The species diversity tests

shows that the sample contained a large number of a few polychaetes.

Table 10-5-9 presents the interpretation of the triad analysis for the Wetland 16 Phase IIB/III
sediment samples. Based on the results of the chemistry, toxicity, and diversity data, condition
number 2 exists. This can now be applied to the Simplified Decision Flow Chart for Sediments,

as discussed in Figure 7-2.

Table 10-5-9
Triad Analysis Interpretation
‘Wetland 16 Sediment

Location Sediment Chemistry Toxicity Test Benthic Assessment Interpretation

Wetland 16 — — — 2.

Condition number 2 denotes that Wetland 16 sediments are acceptable and no further action is

recommended for sediment for this wetland.

10.5.5 Human Health Risk Assessment
10.5.5.1 Samples Included
Sediment

041M01601, 041M016201, 041M016301, 041M160101

Surface Water
041W01601, 041W016201, 041W 160101
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10.5.5.2 Current and Future Land Use
This wetland abuts to the NAS Pensacola picnic grounds. A nature trail traverses the north shore
of the wetland, following the shoreline of Bayou Grande. The south shore of Wetland 16 is

within the Site 1 landfill, and is restricted to trespassers.

10.5.5.3 Fish Tissue COPCs
No fish tissue data were available for this wetland, and this exposure pathway would likely be

incomplete; therefore, no COPCs were identified.

10.5.5.4 Sediment COPCs
As shown in Table 10-5-10, no sediment COPCs were identified.

10.5.5.5 Surface Water COPCs
As shown in Table 10-5-11, the following surface water COPC was identified:

] Thallium

10.5.5.6 Risk Characterization

As shown in Table 10-5-12, thallium is the only contributor to hazard index estimates for the
surface water pathway under the adolescent trespasser scenario. The hazard index was estimated
to be 0.18. As discussed in Section 8 a COC was considered to be a constituent that contributed

to a pathway of concern that exceeded unity (one), as a result, thallium was not considered a COC,

10.5.5.7 Remedial Goal Options

No COCs were identified for Wetland 16, and as a result, no RGOs were calculated.
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Medium: Sediment
Exposure Medium: Sedimenl

Scenaro Timeframe: Currenl and Future

Exposure Polnl: Welland 18 Sediment

Troce 10-5-10
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN

NAS PENSACOLA SITE 41

M O] (@ ) ) () (6)
Minimum Minimum Maximum Maximum Location of Detection i Concentration Used| Background Adolescent Site Residential Soil Potential COPC E::f:r:llt\:‘:\:
CAS Number Chemical Concentration | Qualifier | Concentration Qualifier Units Ma"im”"_‘ Frequency Range of Detection Limits MEAN {for Screening Value Trespasser PRG RBC ARARITBC Flag Delection or
Concentration Source Selection
72548 4,4-DDD 0.2700 J 4.80 J UGKG 041M160101 | 4 / 4 NAV 175 48 N/A 92000 2700 c N/A NO BSL
72559 4,4-DDE 0.3000 J 26.0000 J UG/KG 041M160301 | 3/ 4 610 - 610 9.80 26 N/A 65000 1900 o] N/A NO BSL
50293 4.4-DDT 2.8000 J 2.8000 J UG/KG 041M160301 | 1/ 4 0.21 - 6.10 2.80 28 N/A 65000 1900 o] N/A NO BSL
5103719 |aipha-Chlordane 0.4700 J 0.4700 4 UG/KG 041M160301 [ 1/ 4 010 - 320 047 047 N/A 63000 1800 e} N/A NO BSL
7429905 {Aluminum {Al} 255.0000 8880.00 MG/KG | 041M160201 | 5 / 5 NAV 3753.00 8880 N/A 320000 7800 N N/A NO BSL
7440360 |Antimony (Sb) 15.1000 4 15.1000 4 MG/KG | 041M160301 | 1 / § 023 - 1100 15.10 151 N/A 130 3.1 N N/A NO BSL
11097691 |Aroclor-1254 2.1000 J 78.0000 J UG/KG 041M160101 | 3 / 4| 6100 - 6100 30.37 78 N/A 11000 160 N N/A NO BSL
7440382 |Arsenic (As) 0.7200 10.9000 MG/KG | 041M160301 | 4 / 5 047 - 0.47 363 10.9 N/A 15 043 o] N/A NO BSL
7440393 |Barium (Ba) 2.3000 J 8.1000 J MG/KG | 041M160301 |3 / 5 069 - 840 4.87 8.1 N/A 22000 550 N N/A NO BSL
205992  [Benzo(b)fiuoranthene 100.0000 J 100.0000 J UG/KG 041M160301 | 1/ 4 4000 - 62000 100.00 100 N/A 30000 880 o] N/A NO BSL
7440417 |Beryllium (Be) 0.1800 J 0.4700 J MG/KG | 041M160301 | 2 / § 007 - 0.40 033 0.47 N/A 630 16 N N/A NO BSL
117817  |bis(2-Ethylhexyl)phthal} 110.0000 J 720.0000 J UG/KG 041M160201 | 3/ 4| 62000 - 62000 336.67 720 N/A 1600000 46000 o] N/A NO BSL
7440702 |(Butylbenzylphthalate 31.0000 4 31.0000 J UG/KG 041M160101 [ 1/ 4| 620.00 - 1700.00 31.00 31 N/A 63000000 1600000 N N/A NO BSL
7440439 |Cadmium (Cd} 0.6100 8.5000 MG/KG | 041M160201 | 2 / 5 018 - 1.20 4.56 8.5 N/A 320 78 N N/A NO BSL
7440702 |Calcium {Ca) 53.9000 J 2090.0000 MG/KG | 041M160101 | 4 / 5| 5440 - 5440 781.48 2090 N/A N/A N/A N/A NO EN
7440473  |Chromium (Cr) 1.9000 78.40 MG/KG | 041M160101 | 6 / § NAV 2602 78.4 N/A 1600 23 N N/A NO BSL
7440484 |Cobalt {Co) 0.7000 J 1.7000 J MG/KG | 041M160301 | 2 / 5 019 - 1.80 1.20 1.70 N/A 19000 470 N N/A NO BSL
7440508 |Copper (Cu) 1.4000 4 90.8000 MG/KG | 041M160201 [ 4 / 5 3.90 3.90 25.80 90.8 N/A 13000 310 N N/A NO BSL
60571 Dieldrin 0.3500 J 4.2000 J UG/KG 041M160201 | 2/ 4 0.21 - 6.10 2.28 42 N/A 1400 40 e} N/A NO BSL
84662 Diethylphthalate 90.0000 J 90.0000 J UG/KG 041M160201 | 1/ 4| 40000 - 1700000 90.00 90 N/A 250000000 6300000 N N/A NO BSL
84742 Di-n-butylphthalate 34.0000 J 34.0000 J UG/KG 041M160201 [ 1/ 4| 400.00 - 1700.00 34.00 34 N/A 32000000 780000 N N/A NO BSL
206440  [Fluoranthene 58.0000 J 100.0000 J UG/KG 041M16030t [ 2 / 4 40.00 - 62000 79.00 100 N/A 13000000 310000 N N/A NO BSL
7439896 |Iron (Fe) 1330.0000 39500.00 MG/KG | 001Mo01601 | 5 / 5 NAV 11242.00 39500 N/A N/A N/A N/A NO EN
7439921 |Lead (Pb) 2.1000 182.0000 MG/KG | 041M16030t 1 4 / 5 1100 - 1100 50.55 182 N/A 400 400 N OSWER NO BSL
7439954 |Magnesium (Mg) 109.0000 J 3830.0000 MG/KG | 041M160301 {4 / 5 1260 - 1260 1602.25 3830 N/A N/A N/A N/A NO EN
7439965 [Manganese (Mn) 1.4000 211.00 MG/KG | 041M160201 {5 / 5 NAV 5432 211 N/A 15000 1100 N N/A NO BSL
7439976 |Mercury (Hg) 0.4100 J 0.4100 J MG/KG | 041M160301 j t / 5 005 - 0.18 0.41 0.41 N/A 73 23 N N/A NO BSL
75092 Methylene chloride 110.0000 110.0000 UG/KG 041M160301 { t / 4 1200 - 5500 110.00 110 N/A 2900000 85000 o] N/A NO BSL
7440020 |Nickel (Ni) 1.9000 J 8.4000 J MG/KG | 041M160301 [ 3 / 5 078 - 1450 4.30 84 N/A 6300 160 N N/A NO BSL
7440097 |Potassium (K} 42.9000 J 1580.0000 MG/KG | 041M1t60101 | 4 / 5| 929.00 - 929.00 705.48 1580 N/A N/A N/A N/A NO EN
128000 Pyrene 45.0000 J 110.0000 J UG/KG 041M160201 { 2/ 4| 40.00 - 620.00 7750 110 N/A 9500000 230000 N N/A NO BSL
7782492 |Selenium (Se) 0.4000 J 0.8400 J MG/KG | 041M160301 | 2 / 5 019 - 1.40 0.62 0.84 N/A 1600 39 N N/A NO BsL
7440224 |Silver (Ag) 1.8000 J 1.8000 J MG/KG | 041M160301 } 1/ 5 026 - 1.50 1.80 1.8 N/A 1600 39 N N/A NO BSL
7440235 |Sodium {Na) 480.0000 12300.0000 MG/KG | 001M001601 | 4 / 5241000 - 2410.00 [ 451250 12300 N/A N/A N/A N/A NO EN
7440622 |Vanadium (V) 1.2000 J 34.00 MG/KG | 041M160101 | 5 / § NAV 11.70 34 N/A 2200 55 N N/A NO BSL
7440666 |Zinc (Zn) 2.5000 319.00 MG/KG | 001M001601 [ 5 / 5 NAV 75.46 319 N/A 95000 2300 N N/A NO BSL
(1) Minimum/ im d d Definitions: N/A = Not Applicable

{2) Maximum concentration used as screening value.
(3) Background values were not developed for this media.

(4) PRGs for site trespasser scenario calculated based on equations and parameters presented in Section 8 of this report.

(5) Residential soil RBCs presented in Region |1| Risk-Based Concentration Tables, (USEPA, 1998).

(6) Rationale Codes

Selection Reason:
Deletion Reason:

Above Screening Levels (ASL]

)

Below Screening Levels (BSt)

Background Levels (BKG)
No Toxicity information (NTX)
Essential Nutrient (EN)

NAV = Not Available

COPC = Chemical of Potential Concem

ARAR/TBC = Applicable or Reieveant and Appropriate Requirement/ To Be Considered

OSWER = Office of Solid Waste and Emergency Response

J = Estimated Value

C = Carcinogenic

N Noncarcinogenic




Mediim: Surface Water

Scenartic Twosframe. Current and Future

1Exposuie Madium: Surtace Watar
Exposure Point. Wetland 18 Surface Water

TABLE 10-5-11

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN
NAS PENSACOLA SITE 41

i & {2} (3) 4) (5]
Minimum Maximum Locatian of Detection Range of ¢ Background Ste Patentiai 2::?::1;:::
CAS Rurmber,) Chemical Minimum Concentration Qualifier C Qualifier Unifs c:ncentralmn Frequancy Detection Limits Mean Used lPr V:iue Trespasser  Tap Wwatar RBC ARAR/TBC | COPC Flag Dalection or
Screening PRG Source Selection
75343 11,1-Dichisroethane 2000 J 2.0000 UGiL 0O1WO01E01 173 NAV 240 2 N/A 7304 80 N N/A NO BSL

7429305 [Aluminum (Al 96.900 304.0000 UG/L 041W160201 2 403 NAV 20145 304 N/A 120000 3700 N N/A NQ BSL
7440393 |Barium {Ba} 30500 J 31.8000 4 uGL 041W160101 2 ¢+ 3 NAV 31.20 318 N/A 8300 260 N NiA NC BsL
7440702 [Caicium (Ca) 104000.0000 145000.0000 UG 001W001601 3 /3 NAY 121333.33 145000 N/A N/A NiA NiA NO EN
108807 {Chiorobenzens 1.000 J 1.0000 UGi 041W16D101 2 43 NAY 1.00 1 N/A 420 3.5 N N/A NO BsL
7433896 }iron {(Fe} 414 .000 1020.0000 UG/ 041W160201 a7 3 NAV 750.00 1020 N/A N/A N/A N N/A NQ EN
7439354 IMagnasium (Mg} 294000.000 415000.0000 UG/L 001001501 3 72 NAV 350666.67 449000 N/A N/A N/A N/A NQ EN
7439965 [Manganese {Mn} 50.100 56.6000 uGiL 001W001601 343 NAV 53.97 56.6 N/A 2400 73 N N/A NO BSL
7440087 |Potassium {K) 98700.000 162000.0000 UGIL 001W001601 3 /03 NAY 125233.33 162000 N/A N/A N/A N/A NC EN
7440235 |Sodium {Na} 2410000.0000 38200Q0.0000 UGiL 001W001601 3 /3 NAY 298000000 3820000 N/A N/A N/A N/A NO EN
7440280 |Thailium {T1} 13.900 14.8000 UG/ 041W160201 2 /3 NAY 14.35 14.8 N/A 83 0.26 N N/A YES ASL
7440666 {Zinc (Zn} 7.100 J 7.4000 J UG/L 041W1680101 2 1 3 NAV 7.25 7.4 N/A 36000 1100 N/A NO BSL

{1) Minim mum detacled d Definitions: N/A = Not Applicable

{2} Maximum concentfation usad g3 screening vaiug. NAV % Not Aveilable

{3} PRGs for site scanaria using ond p @ Section 8 of this repor. COPC = Chamical of Poisntial Concern

{4} Tap water RBCs presented in Region 1! Risk-Based Concentration Tabies, {USEPA, 1998}, ARAR/TRC = Apphi or and App Tn Be C

(5) Raticnale Codes

Selectian Repson:
Dsletion Reason:

Above Screening Lavels {ASL)

Below Scresning Levels {BSL)
Background Lavais (BKG}
Essential Nutrient (EN}

Na Toxicity Information {NTA}

J = Estimated Vaive
C = Carcinggenic
N = Nancarcinoganic



REASONABLE MAXIMUM EXPOSURE

TABLE 10-5-12
RME CALCULATION OF NON-CANCER HAZARDS

NAS PENSACOLA SITE 41

Scenario: Timeframe: Current and Future

Medium:

Surface Water

Exposure Medium: Surface Water

Exposure

Point: Wetland 16

Receptor Population: Trespasser”
Receptor

Agae: Adolescent

EPC Selected for|
Exposure | Chemical of Potential | Medium Medium | Route EPC Hazard Intake Intake Reference Reference Hazard
Route Concern EPC Value | EPC Units Value Calculation (Non-Cancer} (Non-Cancer) Units Dose Dose Units Quotient
Ingestion  |Thallium 0.0148 MG/L N/A M 6.09E-06 mg/kg-day 7.00E-05 mg/kg-day 0.087
Dermal Thallium 0.0148 MG/L M 1.27E-06 mg/kg-day 1.40E-05 mg/kg-day 0.091
Total Hazard Index 0.18

EPC = Exposure Point Concentration

MG/L = Milligram per Liter

M = Medium-specific EPC selected for risk calculation.
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10.5.6 Conclusions and Recommendations
Wetland 16 is on the northeastern side of Site 1, along the shore of Bayou Grande, and adjacent

to the NAS Pensacola picnic ground.

The ecological risk assessment for Wetland 16 measured assessment endpoints for
benthic macroinvertebrate community diversity. Benthic community toxicity results showed no
chronic effects for survival and emergence, and diversity was satisfactory. Further, decision
making triad results for Phase IIB/III sediment analytical results revealed an overall condition
number 2 for sediment at Wetland 16, indicating that sediment is acceptable at this wetland.
Though no further endpoints were considered at Wetland 16, this wetland is a Group C Wetland,
and can be compared to Wetland 18. Ecological risk in Wetland 18 was evaluated with respect
to piscivorous bird health and reproduction; survival, growth, and reproduction of
macroinvertebrates associated with the benthic environment; and protection of fish viability.
Decision making triad results for Wetland 18 Phase IIB/III sediment and surface water analytical
results (both condition number 3) indicated that Wetland 18 sediment and surface water were
acceptable and no further action was recommended for either media at Wetland 18. The
surface water triad results for Wetland 18 should also apply to Wetland 16. Ecological risk for

sediment and surface water at Wetland 16 should therefore be considered acceptable.

The HHRA identified no sediment or fish tissue COPCs at Wetland 16. Thallium was identified
as a surface water COPC at this wetland; however, since the hazard estimate for thallium was
0.18, it was not considered to be a COC. Since there were no COCs at Wetland 16, no RGOs

were calculated.

Because of the lack of excess ecological risk, and the lack of excess human health risk at

Wetland 16, no further action is recommended for this wetland.

10-5-24
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10.6 Wetland 18

10.6.1 Site Description

Wetland 18 is on the west side of the Site 1 area, along the eastern shore of Redoubt Bayou, which
empties to the north into Bayou Grande. Parsons and Pruitt (USEPA, 1991) divided this wetland
into two parts, 18A and 18B. The upstream end is Wetland 18A, classified as a
palustrine emergent system, and the downstream end is Wetland 18B, classified as a
estuarine emergent system. Wetlands 18A and 18B are bordered by Redoubt Bayou to the west,
and Site 1 to the east. Wetland 18A is fed by groundwater seep originating from Site 1, which
becomes a small stream approximately two-feet wide and one-foot deep. This stream flows
through Wetland 18A, which contains woods on either bank. The stream widens as Wetland 18A
transitions to Wetland 18B, becoming an emergent marsh containing saw grass
(Cladium jamaicense) and black needle rush (Juncus roemerianus). Wetland 18B has a
maximum width of about 50 feet, is 1 foot or less in depth, and is tidally influenced from
Redoubt Bayou. A shallow sheet flow of freshwater from Wetland 18A flows across Wetland 18B
before discharging into Redoubt Bayou.

The IR site potentially affecting Wetland 18 is Site 1 (Sanitary Landfill), used from the mid-1950s
until 1976 as the predominant disposal site for all solid wastes generated on the base

(NEESA, 1983).

10.6.2 Nature and Extent
The methods for evaluating nature and extent are presented in Section 6. Figure 10-6-1 denotes

the Phase IIA Wetland 18 sampling locations.

Sediment
Sixteen metals plus cyanide were detected in Wetland 18 sediment samples. Arsenic exceeded the

sediment benchmark level at three sample locations (8.40 ppm, 31.4 ppm, and 83.8 ppm at

10-6-1
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locations 1801, 18A2, and 18B1). Lead exceeded its sediment benchmark level at all five sample
locations (63.3 ppm,70.1 ppm, 45.4 ppm, 66 ppm, and 111 ppm at locations 1801, 18A1, 18A2,
18A3, and 18B1). Copper and chromium each exceeded criteria at 18A1 (22.6 ppm) and
18B1 (66.2 ppm) respectively. Nine pesticides were detected in Wetland 18 sediment samples,
including 4,4'-DDT and its metabolites, aldrin, beta-BHC, endrin, endrin ketone, and
alpha/gamma-chlordane. 4,4'- DDD, 4,4'-DDE, and 4,4'-DDT exceeded basewide levels along
the upper and middle reaches of Wetland 18A. All three compounds exceeded basewide levels
at location 18A1 (930 ppb, 270 ppb, and 1,200 ppb). 4,4'-DDD and 4,4'-DDE exceeded
basewide levels at location 1801 (150 ppb for both compounds), while 4,4'-DDE and 4,4'-DDT
exceeded basewide levels at location 18A2 (57 ppb and 310 ppb). 4,4'-DDD and 4,4'-DDT
exceeded basewide levels at location 18B1 (280 ppb and 1,800 ppb). Endrin (13 ppb),
alpha-chlordane (12 ppb), and gamma-chlordane (9.5 ppb) exceeded sediment benchmark levels
at sample location 1801. Endrin ketone (6.5 ppb), and alpha-chlordane (4.8 ppb) also exceeded
sediment benchmark levels at location 18A2. No PCBs were detected in Wetland 18
sediment samples. Four SVOCs were detected at Wetland 18, including 1,4-dichlorobenzene,
4-methylphenol, di-n-butylphthalate, and napththalene. The single naphthalene detection at sample
location 18A2 (300 ppb) exceeded its benchmark level. Six VOCs were detected in Wetland 18
sediment samples, including 2-butanone, acetone, benzene, chlorobenzene, methylene chloride,

and toluene. Acetone and methylene chloride are common laboratory contaminants.

Table 10-6-1 shows the Wetland 18 Phase I